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Program Ele
PE Title:

A. (U) RES

(QURCES

Project Nunmber

UNCLASSIFIED

DEFENSE MAPPING AGENCY
FY 1994 RDT&E DESCRIPTIVE SUMMARY

03051391 Intelligence and Communicationg #5
DMA_ Mapping. Charting, and Geodesy (MC&GY Producgtion System Improvement

ment: Budget Activity:

{5 in Thousands}

FY 1992 FY 1993 FY 1994 To

and Title Actual  [Estimate  Estimate  Complete  PErogram
(U) New MC&G Products (formerly Project 200, Product Definition and Production
Implementation)
[7,703] {7,930] 29,446 Cont Cont
(U) New MC&G Processes (formerly Project 300, Product Independent Production
Improvements)
[24,243) [40,558] 33,051 Cont Cont
(U) New MC&G Concepts (formerly Project 100, Source Collection Optimization and
Project 400, MC&G Standardization)
[4,654) [4,592)] 3,837 Cont Cont
{U) 700 Digital Production System(DPS)
189,921 0 0 0 2,006,324
(U)y 100 Source Collection Optimization
1,371 1,614 0 0 N/A
(U) 200 Product Definition and Production Implementation
7,703 7,930 0 0 N/A
(U) 300 Praduct Independent Production Improvements
. 24,243 40,558 0 0 N/A
(U) 400 MC&G Standardization
3,283 2,978 0 0 N/A
(U TOTAL PROGRAM ELEMENT 0305139B
226,521 53,080 66,334 Cont Cont
B. {U) HRIEF DESCRIPTION OF ELEMENT: This program element includes all RDT&E

cosgts assoc

related MCk

or adapt DM

new technol
preoducts.
Digital Pro
installatio
materials.

(o
program has
major thrus
meeting the
become the
concentrate

COMPARISON WITH FY 1992/1993 DESCRIPTIVE SUMMARY

iated with improving the Defense Mapping Agency production system and any
G development activities that foster new DMA products; introduce, improve
A operational processes to enhance interfaces or functionality; and use
ogy in the development of concepts that would enhance processes and

This PE also reflects the costs assoclated with the completion of the
duction System (DPS)}. DPS was the development, acquisition, and

n of a capability to preduce MC&G products using digital source

Change in the RDT&E
been necessitated by the completion of DPS. 1In prior years, DPS was the
t of DMA's RDT&E program and reported as a separate project. After

Final Operating Capabillity (FOC)} milestone in November 1992, DPS has
primary DMA production system. The RDT&E program has been simplified to

resources on three types of projects: 1) New MC&G Products, 2) New MC&G

Processes,
for compari
structure i

100 Source Collection Optimization

200 Prpduct Definition/Production Implementation
300 Prpduct Independent Production Improvement
400 MC

and 3) New MC&G Concepts. The memo entries (! in section A. above are
on. Cross-referencing between the previous and current project

as follows:
Brevious Current

New MC&G Concepts

New MC&G Products

New MC&G Processes

&G Standardization New MC&G Concepts

Exhibit PB-338
April 1993
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UNCLASSIFIED

DEFENSE MAPPING AGENCY
FY 1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 03051398 Budget Activity: Intelligence and Communications #5
PE Title: DMA_uanninn*_sha::ins*_jumL§g9deax_iMQﬁ5l_EI9Qns;ign_§1£1£m_lmp:gxamen;

A, (U) RESQURCES (% in Thousands)

FY 1992 FY 1993 FY 1694 To Total
Project Title Actual Estimate [Eastimate Complete Program
(U) NEW MC&G PRODUCTS [7,703} [7,930] 29,446 Cont Cont

B. (U} BRIEF DESCRIPTION OF PROJECT: As a Combat Support Agency, DMA is
responsible for the research, development, and production of new mapping, charting,
and geodetic products to meet evolving customer requirements. Key product initiatives
currently include: development of rapidly producible interim and substitute preducts
for crisis support; development of digital products to suppert planned and fielded
operational, mission planning, and €3I systems; development of a suite of digital
products designed to support the analytical functions of Military Geographic
Information Systems currently being integrated into Electronic Battlefield
architectures; and development of hydrographic and bathymetric products in support of
the Defense Hydrographic Initiative.

c. (U) JUSTIFICATION FOR PROJECTS IN FY 1004:

(0) EX 1992 ACCOMPLISHMENTS: Continued development of intermediate and large
scale products in Vector Product Format (VPF}, including prototypes of the Digital
Nautical Chart and Digital Joint Operations Graphic; Continued prototyping and data
collection for Tactical Terrain Data (TTD): Continued developmant of Raster Product
Format (RPF) and Text Product Format; Completed prototype for Digital Gazatteer:
Continued development of Digital Point Point Positioning Data Base (DPPDB).

(0) EY 1993 PLANS: Continue DPPDB development; Continue additional prototypes of
DMA products in VPF and RPF; Continue efforts to convert hardcopy products to digital
format; Continue development and implementation of new vector and raster products;
Perform requirements analysis for Digital Products Data Base; Commence design of Master
Sea Floor Digital Data Base {MSDDB) .

(U) EY 1994 Program: Continue Vector Products development to define and prototype
multi-resolution data layers; Continue design of the MSDDB; deliver the DPPDB production
line; Initiate design of Digital Products Database for the archival, transformation,
packaging and transmission of MC&G datasets; Perform requirements analysis for image based
products.

(U) HWORK PERFORMED BY; SAIC; TASC; Intergraph; ESRI; other competitive and sole
source contracts.

(U) QTHER APPROPRTATION FUNDS: EY 1092  EX 1993  EY 1994

PDA [0] [3,200] 5,850

{U) COMPARISON WITH FY 1992 DESCRIPTIVE SUMMARY;

SCHEDULE CHANGES: Integration of new vector products into the DPS accelerated to FY 1992;
development of image based products, exclusive of DPPDB, delayed until FY 1994; and
implementation of DPPDB delayed until FY 1994.

COST CHANGES: This Project contains funding previously reflected in Project 200,
Product Definition and Product Implementation,

UNCLASSIFIED Exhibit PB-338
. Aprit 1993



UNCLASSIFIED

DEFENSE MAPPING AGENCY
FY 1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 03051398 Budget Activity: JIptelligepnce apd Commupications #5
PE Title: DMA Mapping, Charting, and Gecdesy (MC&G) Production System Improvement
A, (U)  RESOURCES (5 In Thousands)
FY 1992 FY 1993 FY 1994 To Total

Broject Title Actuval Estimate LEsfimate Complete Program
(U) NEW MQsG PROCESSES [24,243) [40,558) 33,051 Cont Cont
B.(U) BRIEF DESCRIPTION OF PROJEGT: As a Combat Support Agency, DMA is responsible for the
establishing and maintaining the production processes required to support Service and Command
MC&G requirements. Key initlatives within this project include development of capabllities to
process, in

of alternat
crisis respg
throughput

C. ()

-l

(U) K
System (HY§
Hydrographi
operations
Training Ca

{0y H
media and d
Production
development
DPS, includ
development
Tools; Comm
Feature Ana

(n
Operability
Assessment
production
Management
products; De
(
Hughes; DBA

ur 9

(Y 1992 ACCOMPLISHMENTS:
AS} and the DoD Digiltal Bathymetric Library:

concept for MCeG Mainframe Upgrade:
pability for DPS.

Y 1993 PLANS

lgital products and interface to the production management function of the Digital
System;

tegrate and archlve hydrographic and bathymetric source; producticn line integration
e image source and native hardcopy materials to alleviate source shortfalls, increase
onse capabllities, and reduce collectlion costs; automation enhancements to increase

and decrease production time; and improvement to cataloging and distribution systems.

JUSTIFICATTION FQR PROJECTS IN FY 1994:

Initiated development of the Hydrographic Source Assessment

Initlaced Llntegration cof Defense
c Inltlative support systems in the Digital Production System (DPS); Completed

Developed Segment Specific and Full Production

Begin development of the Catalog System improvements to accommodate new

Initiate development of Development Test Facility {DTF) interfaces; Continue
of the DoD Digital Bathymetric Library and HYSAS; Continue integration of DHI into

ing the Automated Notice to Mariners and CNO Special Chart interfaces; Continue

of comprehensive System Test capabilities and fully integrated System Engineering

pnce Operabllity Interface Development; Contlnue development to interface Terrain
lysls System (TFAS).

y_1004 Program: Complete Catalog improvements and system transition; Continue

Interface development: Begln HYSAS implementation; Continue upgrade of Source
Interfaces; Develop processes for integration of Alternate Source materials into
tine; Provide the DTF capability to develop and test Data Service and Production
system modifications; Implement Catalog System Improvements for new media and digital
rvelop capabllity to handle Large Pata Set limitations; Develop wideband interfaces.
U} HORK PERFORMED BY:

Intergraph; General Dynamics; E-Systems;
SAIC; TASsC;

General Electric:
other competitive and sole source contracts.

HER APPROPRIATION FUNDRS: Ey 1992 FY 1993 Y 1994

g

PbA [4,587] (10, 680] 30,700

MPARISON WITH FY 1902 DESCRIPTIVE SUMMARY:

IECHNICAL CH
address intg
production ¢

SCHEROLE CHA
delayed unti

COST CHANGES
Independent

IANGES: Modifications to Production System have been added in FY 1993 and FY 1994 to

gration and performance lssues that have been identified during the FY 1992
amp-up.

NGES: Contract award for Catalog System delayed until FY 1993 and implementation
1 FY 1994,

.
ot

This Project contalns funding previously reflected in Preject 303,

Product
Preduction Improvements.

UNCLASSIFIED Exhibit PB-33B
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UNCLASSIFIED

DEFENSE MAPPING AGENCY
FY 1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: (0305139R Budget Activity: Intelligence and Communications #5
FE Title: DMA Mapping. Charting, and Geodesy(MC&G) Production System Improvemept

A. (U) RESOURCES ($ in Thousands)

FY 1992 FyY 1993 FY 1994 To Total
Broject Title Actual Estimate Estimate Complete Program
(U) NEW MC&G CONCEPTS [4,654] [4,592] 3,837 Cont Cont

B. {m BRIEF DESCRIPTION OF PROJECT: As the DoD lead for MC&G, DMA 1is responsible
for advancing the state of the art in MC&G production and exploitation technelogy;
addressing the MC&G issues embedded in DoD Sclence and Technology thrust areas
identified by OSD/DDRE; and participation in national and international MC&G
standards initiatives. Concepts initiatives in support of this mission include
ongoing investigations of technologies for Geographic Information Systems, multi-
sensor fusion, electroniec data dissemination, media, and printing; sensor modeling;
and development of standards for digital geographic data to reduce aggregate DoD data
production and integration costs and maximize interoperabilty.

c. (U) JUSTIFICATION FQR PROJECTS IN FY 1994:

(U)  EX 1992 ACCOMPLISHMENTS: Completed prototype development of improved
digital sounder for bathymetric data collection; Completed GPS Block II data
processing implementation; Continued studies and analyses of alternate source for
production of MC4G products; Continued studies and analyses in support of new
collection systems; Completed production, distribution and MILSTD formalization of
Digital Chart of the World; Continued development of standardized MCiG Utility
Software; Completed MILSTD formalization of Vector Product Format.

(U) EY 1993 PLANS: Provide support and analysis for studies associated with
advanced Air Force aircraft inertial navigation systems by developing concepts and
methods for production of gravity products to support these systems; Continue
implementation of gravimetric data processing and storage design; Continue efforts to
research and evaluate alternate source data such as multispectral imagery (MSI) to
support DMA products; Continue standardization effort in data definition for vector
and raster products; Continue to support other agencies through interoperability
agreements.

(U) EY 1994 Program: Continue technology studies; Continue studies of the
design, integration, and exploitation of new sensors and imagery; Continue MCsG
Utility Software develepment and implementation; Continue support to national and
international standards organizations.

(U) HORK PERFORMED BY: Service Laboratories, government research laboratories,
competitive and sole source contractors

(U)  OTHER APPROPRIATION FUNDS: EY 1992 EY 15903 EY 1994
PDA [689] {1,000) 760

{U) COMPARISON WITH FY 1692 DESCRIPTIVE SUMMARY:

COST CHANGES: This project contains funding previously reflected in Projects 100,
Source Collection Optimization and Project 400, MC&G Standardization.

UNCLASSIFIED Exhibit PB-338
April 1993
v ol



UNCLASSIFIED

DEFENSE MAPPING AGENCY
FY 1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: Q3051398 Budget Activity: Intelligence and Communications #5
PE Title: DMA Mapping, Charting, and Geodesy(MC&G) Production System Improvement
A. (U) RESOQURCES {$ in Thousands)

PROJECT NUMBER FY 1992  FY 1993 FY 1994 To Total
aND TITLE Actual Estimate Estimate Complete Erogram

(U) 700 DIGITAL PRCDUCTION SYSTEM (DPS)
189,921 0 0 0 2,006, 324

B. (U) BRIEF DESCRIPTION OF PROJECT: DPS was an Office of the Secretary of
Defense (OSD) mandated, congressionally endorsed, effort to attain an all-digital
production capabllity for DMA using available source material. This capability
consists of |three fully equipped, interdependent production centers, generating MC&G
products. he completed DPS gives DMA the flexibility to adapt its production line
to future changes in acquisition and collection of source materials. Compared to
previocus capabilities, the DPS is expected to increase DMA's production capability to
support current and new weapon systems, tactical operaticns, and improve
responsiveness through a decrease in product generation time. The five major
segments of |[DPS are:

(U) Source Preparation Segment - assesses, evaluates, and integrates all source
materials for production programs.

(U) Data Extraction Segment - provides for the extraction of terrain elevation
and feature data from available sources.

(U} Product Generation System - supports the generation and revision of MC&G
products by capturing and integrating data from various sources.

(U} Data Services Segment - responsible for the centralized management and
transfer of source materials and all digital data.

(U} Production Management Segment - provides resource allocation, production
monitoring and quality assurance support.

c. (0) JUSTIFICATION FOR PROJECTS IN FY 1594:
(U) EXY 1992 ACCOMPLISHMENTS: Testing and debugging of the segment unique

software has occurred with the deliveriles of the remaining software for DPS.
Intercenter production capabilities were demonstrated with Full Operating Capability
(FOC) in November 18%92.

(U) EX 1993 PLANS: N/A

(Uy EY 1994 PTANS: N/A

(U) HORK PERFORMED BY:

(U) Source Preparation Segment - E-Systems, Garland TX.

(U Data Extraction Segment - General Dynamics Corporation, San Diego CA.
(U} Product Generation Segment - Intergraph, Huntsville AL.

(U) Data Services Segment - Hughes Aircraft Corporation, El Segundo CA.
{U) Production Management Segment - General Electric, Valley Forge PA.

(Uy QIHER APPROPRIATION FONDS:

EY 1992 EY 1993 EY 1954
PDA 7,234 0 0
UNCLASSIFIED Exhibit PB-33B

April 1993
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UNCLASSIFIED

DEFENSE MAPPING AGENCY
FY 1594 RDT&E DESCRIPTIVE SUMMARY

Program Element: Q03051598 Budget Activity: Intelligence and Communications #5
PE Title: Defense Reconnaissance Support Activities
A. (U) RESQURCES (5 in Thousands)

FY 1992 FY 1993 FY 1994 To Tetal

(U) Defense Reconnalssance Support Program
6,248 6,127 11,320 Cont Cont
{U) TOTAL PROGRAM ELEMENT 03051598

6,248 6,127 11, 320 Cont Cont

B. {0y BRIEF DESCRIPTION OF ELEMENT: This program evaluates developing or planned
advanced systems for potential MC&G data exploitation. Developments address data
extraction algorithms and operaticnal scenarios. Additional activities include test
and evaluation to ensure source material support of MC&G preoduct requirements.

cC. (U) JUSTIFICATION FOR PRQJECTS IN FY 1994:

(U) FY 1952 ACCOMPLISHMENTS: Test, demonstrations, and training were
conducted to support the DMA source collection activities. Utility studies
continued for non-conventional source exploitation. Initiated accuracy improvement
studies. Initiated a source management study. Delivered prototype software for
exploitation of alternate source data on soft copy. Provided operations engineering
support. Continued work on alternate source exploitation studies. Completed
upgrades for existing quality control source assessment. These efforts are
described in the Congressicnal Justification Book fer Tactical Intelligence and
Related Activities (TIARA).

(U) FY 1%93 Plans: Continue operations and enhancements to existing quality
control source assessment. Continue work on primary source improvement activities.
These efforts are described in the TIARA.

(U} FY 1994 Program: Continue studies of the design, integration, and
exploitation of new sensors and imagery. Begin the development of modifications to
DMA's production system which would allow the exploitation of the LANDSAT 7 based
High Resolution Multispectral Stereo Instrument (HRMSI) sensor. These efforts are
described in the TIARA.

(U) Work Performed by: Private contractors and government research laboratories.

(U) Other Appropriation Funds:
EX 1992 EX 1993 EY 1994

PDA (Other Capital Equipment) 2,333 2,418 4,500
Q&M _ 6,764 7,137 7,931
UNCLASSIFIED . Exhibit PB-33B

April 1993



UNCLASSIFIED
DEFENSE MAPPING AGENCY
FY 1994 RDT&E DESCRIPTIVE SUMMARY
Program Element: 0901600B Budget Activity: Intelligence and Communications #5
PE Title: |(Contract Administration/Audit
A. (U) RESQURCES ($ in Thousands)
FY 139952 FY 1993 FY 1934 To Total
Breject [Title  Actual Estimate Estimate Complete Erogram
(U) Contragt Administration/Audit
0 0 1,357 Cont Cont
(U) TOTAL PBROGRAM ELEMENT 0%01600B

0 0 1,357 Cont Cont

The FY 1994 budget reflects the portion of
ent's estimate as result of contract awards made in this appropriation.
ents a change from the way the budget was presented last year and reflects
onal and Departmental initiative to move toward mission budgeting which

n improved method of budgeting and justifying resources. The visibility
st related to contract awards and administrative requirements is improved
sentation because support service funding for related contracts is

this appropriation.

This repre
a Congress
calls for

included 1

C. (U) These funds will be used to finance

contract services that are performed in support of programs budgeted in this
appropriatijon.

(U)y HWORK PERFORMED BY: Defense Contract Management Command (DCMC})
Defense Contract Audit Agency (DCAA)

April

¢ 8
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DEPARTMENT OF DEFENSE
STRATEGIC DEFENSE INITIATIVE ORGANIZATION
WASHINGTON, DC 20301-7100

MAR 24 [9¢3

ANDUM FOR SECRETARY OF DEFENSE

SUBJECT: Strategic Defense Initiative Organization FY94 President’s Budget
(PB) Submission - INFORMATION MEMORANDUM

I am pleased to submit, for the FY94 President’s Budget (PB), the SDIO
FY94 program. SDIO’s submission was developed in compliance with PBD 756.

The PB reflects your priorities, which are consistent with basic tenets of the
Missille Defense Act of 1991 as revised by the FY93 National Defense
Authorization Act. We will emphasize Theater Missile Defense (TMD) and
initiate a major thrust in maritime missile defense development. However, the
effedt of reduced actual FY93 funding and FY94 budget request levels has been
to force delays in development of a National Missile Defense (NMD) capability
to priotect the United States from limited ballistic missile attacks.

Additionally, we have zeroed the Space-Based Interceptor (SBI) program
element and transferred a severely curtailed Brilliant Pebbles (BP) effort as
a technology base activity to a new Follow-On Technologies program element
(PE),| merging the SBI and Other Follow-On PEs. Additional reductions were
made [to other supporting technology programs, including a key segment of the
Nation’s directed energy activities.

We have judiciously planned and used available resources to move toward
Theater Missile Defense (TMD) and NMD deployments within time frames endorsed
by Cangress. This planning includes an attempt to maintain all options for
initial NMD deployment. Our FY94 funding shifts resources to TMD from the
Strategic Missile Defense area and within the strategic arena from follow-on
and BP to near-term acquisition and technology programs supporting the Limited
Defense System (LDS). Any reductions in FY93 funding, beyond those already
offered up, or reductions in the FY94 budget would seriously jeopardize our
efforits to keep these essential deployments on track.

We believe that the ongoing Strategy Review, from which final decisions
on SOI0 outyear funding and TMD/NMD deployments will be derived, will consider
fundamental ballistic missile defense policy issues. Basic policy to provide
protection to forward deployed forces, friends and allies, and to the United
States against limited attacks is reflected in your priorities and the Missile
Defense Act. We look forward to working with the 0SD staff in building an
outyears budget (FY95-99) to ensure the resources are in place to continue the
impontant progress we have achieved to date in meeting those objectives. We
beliave the SDIO FY94 PB emphasizes funding for programs which strive to put
in place a highly effective ballistic missile defense program, which is so
essential to protect the American peopie.

Md.0 KEALL

MALCOLM R. O’NEILL
Major General, USA
Director {Acting)
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Summary Program Description

Proggg& Overview:

oilowing the specific guidance provided by the SECDEF, the SDIO FY94
budget | provides for continuation of efforts to provide for advanced theater
missile defenses and retains options for the deployment of the initial National
Missile Defense (NMD) site, providing for a ground-based defense of the United
States| SDIO will provide for an early capability for Theater Missile Defense
as a contingency deployment of Dem/Val hardware through the User Operaticnal
Eva]ua&ion System (UOES) concept. The Secretary’s Strategy Review will provide
further direction in ensuring ballistic missile defenses are carried out as a top
nationa] priority, consistent with prudent management of cost, schedule,
performance, and technical risk factors.

hile we are still working on defining the long range program, this FY94
budget |maintains the basic priorities Jaid out by the Secretary of Defense.
Funding for theater defense, both a Department and Congressional priority, has
been substantially increased in FY94 to accommodate a fully coordinated Navy TMD
program worked out jointly between the SDIO and the Navy and strongly encouraged
by Congressional actions during deliberations on the FY93 budget. Air-Based
Theater Defensive systems also could provide the capability for rapid insertion
of large area missile defense capabilities. Therefore, SDIO is working with the
Air Force to establish a joint program for such an air-based theater capability.

e have lowered the priority for early contingency capability for the
programs supporting the defense of the United States, based on both Congressicnal
and SECDEF priorities. In realigning the National Missile Defense (NMD) program
to reflect the funding levels provided, we had to slow the pace substantially.
The core acquisition program now leads to an initial site capability no eariier
than 2004.

unding for Follow-on Technologies, Small Business Innovative Research
(SBIR), and Research and Support has been substantially reduced to a level of
effort. This provides for a Brilliant Pebbles (BP) technology demonstration
program which continues technology development, but curtails acquisition efforts
at this time. Historically, SDIO had two follow-on program elements (PEs), the
Space-Based Interceptor (SBI) PE, and the Other Follow-on PE for far-term follow-
on projects, which have been combined into a new Follow-On Technology PE. The
decision to reduce and convert Brilliant Pebbles into an advanced technology
development program has resulted in movement of BP and supporting technologies
to the [new Follow-On Technology PE. The Follow-on Technology, Small Business
Innovative Research, and Research and Support PEs will focus on only the most
important technologies supporting advanced capabilities that might be required
to res%ond to future threat evolution.




UNCLASSIFIED

Theater Missjle Defense

In response to the SECDEF priorities, the Missile Defense Act (MDA), and
FY93 Congressional direction, we are developing Theater Missile Defense (TMD)
systems to protect U.S. forces deployed overseas, and our friends and allies.
The TMD program has been expanded in the past year to emphasize the transition
from research and development to acquisition of TMD systems. SDIO plans first
to improve PATRIOT and then to move as quickly as possible to develop advanced,
rapidly relocatable, supportable, ground-based wide-area theater missile defenses
that could be deployed in the mid-1990s in a contingency regional conflict such
as Desert Shield/Desert Storm. Additional maritime, air, space, and ground-based
sensors and defensive weapons are also under consideration.

Initial TMD efforts are underway to upgrade the PATRIOT system, and to
continue development of the ERINT interceptor to compare the potential advantage
of the ERINT interceptor with an enhanced PATRIOT. Additional efforts are being
made to improve existing launch detection capabilities, and utilize the Brilliant
Eyes space-based sensor capabilities; to add the initial elements of an upper-
tier, wide-area defense system, THAAD (Theater High Altitude Area Defense) and
TMD-GBR (Theater Missile Defense - Ground Based Radar); to upgrade Marine Corps
radar systems and data networks for TMD in concert with Marine Corps funded
upgrades to the HAWK missile system; to upgrade the Navy AEGIS/SPY-1 Radar,
providing a limited-area defense capability to the fleet, ports, and amphibious
objective areas; and to improve the battle management and command, control and
communications that support these elements. With the increased early emphasis
on Naval capability as agreed to with the Navy, urged by the Congress, and funded
in this FY94 budget, we are exploring options for earlier contingency capability
for wide-area defense from ship-based platforms. SDIO is also evaluating
operational and technical issues, as well as options, for a Boost Phase Intercept
(BPI) tier in the TMD architecture. A BPI layer offers options which are
attractive against certain classes of threat, to include reducing collateral
damage in friendly territory and providing "thinning” to enhance effectiveness
and survivability of terminal defense assets, especially in the event of
saturation attacks. The TMD program involves all four Services and several U.S.
allies in the development of technology and the selection of systems to provide
an anti-missile defense.

Limited Defense System

We have further modified the program to reflect a lower priority placed on
the defense of the United States. The LDS consists of a Command and Control
Element (C2E), Ground-Based Interceptors (GBI), a Ground-Based Radar (GBR),
Brilliant Eyes (BE), and will take advantage of data from existing early warning
sensors. SDIO has had to stretch its low to moderate risk acquisition program,
which should now lead to initial site deployment in 2004. Whenever the initial
site is activated, the plan is to build on it, as required, and/or allowed by
International Treaties, by adding addiiional sensors and additional interceptor
sites to improve the coverage and defznse effectiveness.



_ Another key feature of our strategy is to maintain a robust technology
program| to reduce risk in our development activities and to hedge against future
uncertainties. Many key development activities will greatly benefit from the
infusion of technological innovation through the competitive process of acquiring
even the initial site. Also, these technology activities will provide the basis
for rapid response to future circumstances through technological insertion and/or
pre-planned product improvements (P3I). The LDS architecture for the defense of
the United States as set forth in the MDA ultimately could include multiple
ground-based interceptor sites supported by both ground-based radars and space-
based ellectro-optical sensors.

Tthough the MDA directed that space-based interceptors such as Brilliant
Pebbles (BP) not be included in the initial plan for deploying the Limited
Defense System, it established a separate Space-based Interceptor Program
Element, including BP and supporting technologies, which had as its primary
objective, "the conduct of research on space-based interceptors to provide an
overlay for ground-based interceptors.” At the significantly reduced level of
funding for FY94, a decision was made to restructure the SBI programs into a
technology demonstration effort, and move them to the new Follow-On Technology
program element.

he Follow-on Technology Program Element is a newly combined PE, taking
projects from SBI, as discussed above, and combining them with projects from the
Other Follow-On PE.. This PE supports two categories of activities. The first
category supports directed energy systems development. These weapons provide
significant added capabilities for countering potential future threats which may
very well increase in both number and sophistication. SDIO is responsible for
over 90% of the nation’s directed energy -- laser and particle beam -- research
and development efforts. Systems exploiting directed energy technologies are
realistic, achievable and affordable. The former Soviet Union has made huge
investments in these technologies, and in many cases they are preeminent. FY93
Congressional language has resulted in two far-term follow-on directed energy
programs, including the Free Electron Laser and the Airborne Laser, to be
transferred from SDIO to the Services.

he second category is other Advanced Technologies, such as very advanced
interceptors, sensors, materials, and power technologies. This has included
hypervelocity projectile technologies, unconventional discrimination approaches,
and advanced power programs including the evaluation of the TOPAZ Thermionic
Reactor. As mentioned above, the Brilliant Pebbles program and supporting
technologies have now been moved to this PE. All of these activities could pay
major dividends -- some during our planned deployment activities. Because of the
necessary budget reductions these activities have been reduced to supporting only
a few of the highest payoff technology areas.




Research and Support

The Research and Support Program Element has typically contained three
categories of activities: "Research," "General Test and Evaluation,” and
"Support” for activities in one or more of the other program elements. In order
to maintain essential activities supporting the priority TMD and LDS activities
and to live within Congressionally-imposed ceilings on the funding within this
program element, essentially all of the Test and Evaluation (T&E) and simulation
activities have been divided, sometimes reduced, and moved to the program
elemznts they directly support. Some of the support activities have also been
moved.

Research activities in the Research and Support Program Element are
primarily associated with Innovative Science and Technology (IS&T). This PE also
includes our technical work done to integrate all threat and countermeasures work
conducted in support of system development activities.

Under our Support activities, we supply the basic management support to
SDIO and our agents to accompliish the SDI program. These functions form a vital
part of assuring our overall program viability. Here we pay for salaries,
capital equipment, and basic management support within SDIO and within the
executing services and agencies.

Small Busines ovative Research (SBIR

Follewing specific guidance established by the 0SD Comptroiler, the stat-
utory Small Business Innovative Research programs have now been combined into a
separate program element. These SBIR programs were formerly funded within the
Research & Support PE.

SUMMARY

The FY94 President’s Budget submission reflects funding required to
maintain the basic program options while recognizing evoliving Administration and
Congressional priorities. It provides for development and deployment of
improvements to current systems with ATBM capability. The SDIO budget continues
production of upgraded PATRIOT and ensures SDIO is able to provide a contingency
capability to field advanced, highly effective point and area TMD systems. It
institutes new cooperative TMD programs with the Navy and Air Force. The budget
Jays out a program where the NMD, required for defense of the United States, is
stretched out by at least a year. It reduces to a technology demonstration
program, within the Follow-On Technology PE, the R&D efforts to provide an option
for space-based kinetic energy interceptors.

Within the program, SDIO has continued to emphasize the priority of
building upon the Missile Defense Act of 1991 for developing and deploying
defenses against limited ballistic missile attacks for the American people, our
forces abroad and our friends and allies. The funding outlined in this FY94
President’s Budget is essential to meet these objectives.
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Project

and Title:

pa=)

DT&E

PE 0603216C

PE 060

225C

PE 0603215C
PE 0604226C
PE 0603214C
PE 0603217C (
PE 0602790C
PE 0603218C

RESOURCES :

L Number

(SBIR/STTR)
(R&S)

Pt 0208060C (TMD)

TOTJL PROCURMENT

215C (LDS)
218C (R&S)

L MILCON

APPROPRIATION SUMMARY

FY1992
Actual

785,380
11,500
1,481,984
0

433,897
528,374

0

665,762

3,906,897

24,875
24,875

0
5,100

5,100

3,936,872

($ In Thousands)

FY1993
stimate

1,027,257

1,674,354
0
220,000
299,764
0
423,425

3,644,800

o

75,200
75,200

5,400
0

5,400

FY1994
Estimate

1,636,304
50,410
1,195,459
0

0
354,187
42,552
358,223

3,637,135

120,719
120,719

2,697
2,727

3,725,400 3,760,581

Total
Program

Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing

Continuing

Continuing
Continuing
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Program Element:

PE Title:

A. RESOURCES:
Project Number

and Title:

1105 Discrimination

1106 Sens Stud & Exp
1109 TMD Discrimination
1206 Advanced TMD Weapons
1210 Navy Exo

1501 Survivability

1502 lleth & Tgt Hard
2102 BE

2104 GBR

2106 ACTS

2203 E21

2207 Patriot

2208 ERINT

2209 ACES

2210 THAAD

2212 Corps SAM

2213 Navy/Marine Corps TMD
3204 Cpuntermeasures Integ
3205 TMD Spec Studies
3207 System Analysis
3208 Integ & Balancing
3210 Counterforce

3211 C41 & Ops Anal

3212 Passive Defense
3213 Active Defense

3301 Data Center

3304 Targets

3305 Theater Test Bed
3310 T&E Facilities

3311 Mobile Test Assets
3313 Test Ranges

4000 Operational Support

TOTAL

0603216C

PE SUMMARY

Theater Missile Defenses

($ In Thousands)

Budget Activity: 04
Tactical Programs

FY1992 FY1993 FY1994
Actual Estimate [Estimate
1,000 0 0
3,000 5,670 654
11,465 11,360 1,328
20,274 6,100 5,958
0 30,000 93,835
4,400 3,120 3,047
17,660 28,020 35,0604
0 0 112,518
42,000 111,895 234,111
32,130 70,138 45,386
13,770 0 0
123,550 94,470 80,684
160,000 116,918 97,671
60,000 87,776 56,424
75,000 273,000 484,270
23,000 23,000 31,998
0 67,000 159,203
4,860 0 0
74,463 28,504 31,436
0 1,000 977
6,803 4,600 4,395
3,935 2,570 3,906
14,642 8,800 12,697
1,000 0 0
6,000 200 9,767
0 20 3,711
29,900 39,780 64,062
55,637 40,952 38,296
0 1,000 9,962
0 290 0
0 750 14,944
891 322 0
785,380 1,027,255 1,636,304

20

Total
Program

Transferred
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Completed
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing




PE SUMMARY

Program Element: 0603216C Budget Activity: 04
PE Title: Theater Missile Defenses Tactical Programs
B. BRIEF DESCRIPTION OF ELEMENT:

Includes manpower authorizations and the associated costs specifically
identified and measurable to the following:

Programs, projects, and activities (including those formerly associated
with the Tactical Missile Defense Initiative) that have as primary
objectives either of the following:

0

The development of deployable and rapidly relocatable advanced
theater missile defenses capable of defending forward-deployed and
expeditionary elements of the Armed Forces of the United States, to
be carried out with the objective of selecting and deploying more
capable theater missile defense systems by the mid-1990s.

Cooperation with friendly and allied nations in the development of
theater defenses against tactical or theater ballistic missiles.

MAJOR PROGRAM E|EMENT CHANGES:

Project funding has been shown under the Program Element to which
each project was assigned in each year. Some of these Program
Elements have subsequently been redefined due- to program and
organizational restructuring. Such project funding changes include
the following:

* Funding for Targets, National Test Bed, T&E Facilities/Launch,
Test Ranges and Test Assets has been moved from Program
Element 0603218C to this Program Element to more properly
align the project funding with the intended application of the
project. '

* A portion of the Briliiant Eyes project is now funded under
this Program Element to reflect the projected Theater Missile
Defense applications of the project.



PE SUMMARY

Program Element: 0604225C Budget Activity: 04

PE Titlle: Theater Missile Defenses Tactical Programs

A. RESQOURCES: ($ In Thousands)

Project Number FY1992 FY1993 FY1994 Total

and Title: Actual Estimate Estimate Program

2207 Patriot 11,500 0 48,457 Continuing

3211 CAI & Ops Anal 0 0 1,953 Continuing
TOTAL 11,500 0 50,410

B. BRIEF DESCRIPTION OF ELEMENT:

Includes manpower authorizations and the associated costs specifically
identified and measurable to the following:

Programs, projects, and activities (including those formerly associated
;ith the Tactical Missile Defense Initiative) that are in engineering and

anufacturing development that have as primary objectives either of the
following:

D The development of deployable and rapidly relocatable advanced
theater missile defenses capable of defending forward-deployed and
expeditionary elements of the Armed Forces of the United States, to
be carried out with the objective of selecting and deploying more
capable theater missile defense systems by the mid-1990s.

D Cooperation with friendly and allied nations in the development of
theater defenses against tactical or theater ballistic missiles.




PE SUMMARY

Program Element: 0208060C Budget Activity: 01

PE Title: Theater Missile Defenses Major Equipment

A. RESOURCES: ($ in Thousands)

Project Number FY1992 FY1993 FY1994 Total

and Title: Actual Estimate Estimate Progqram

2207 Patriot 24,875 75,200 120,719 Continuing
TOTAL 24,875 75,200 120,719

B. BR DESCRIPTION OF E!EMENT:

Includes manpower authorizations and the associated costs
specifically identified and measurable to the following:

Procurement for programs, projects, and activities (including those
formerly associated with the Tactical Missile Defense Initiative)
that have as primary objectives either of the following:

0

The development of deployable and rapidly relocatable advanced
theater missile defenses capable of defending forward-deployed
and expeditionary elements of the Armed Forces of the United
States, to be carried out with the objective of selecting and
deg1oying more capable theater missile defense systems by the
mid-1990s.

Cooperation with friendly and allied nations in the
development of theater defenses against tactical or theater
ballistic missiles.
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FY1994 ROT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: | .1105

PE Title: Theater Missile Defenses Budget Activity:; 04
Tactical Programs
April 1993

A. RESOURCES: ($ in Thousands)

Project Title: Discrimination
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

TMD DEM/VAL 1,000 0 0 Transferred

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

Funding under this Program Element provided for analyses and
simulation in support of TMD discrimination. There is no funding from TMD
for FY 93 and FY 94.
C. PROGRAM ACCOMP{ ISHMENTS AND PLANS:

0 Developed initial TMD capability in SSGM (third world missiles and
terrain/cloud backgrounds).

Program Plan to Completion: This is not a continuing program.

D. WORK PERFORMED BY:

Major Contractors:
0 Naval Research Laboratory

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES: None
COST CHANGES: There is no funding from TMD for FY 93 and FY 94,

F. PROGRAM DOCUMENTATION:

W N =

G. RELATED ACTIVITIES:

N
o 1106, "Midcourse  Space Experiment", "Yisible/Ultraviolet
Experiment", and IBSS PE No. 0603214C and 0603215C.

There is no unnecessary duplication of effort within SDIO or the DoD

H. OTHER APPROPRIATION FUNDS:

1. PROCUREMENT: None

2. MILITARY CONSTRUCTION: None FY94
I. INTERNATIONAL COOPERATIVE AGREEMENTS: Yes
J. MILESTONE SCHEDULE:

v 26




FY1994 RDT4E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 1106
PE Titte: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
A. RESOURCES: ($ in Thousands)
Project Title: Sensor Studies and Experiments
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
TMD DEM/VAL 3,000 5,670 654 Continuing
B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

e ——— et e e s oof

This project conducts space and suborbital "tech-demc" experiments
to integrate and assess newly developed sensor technologies in a realistic
an operational environment as possible before they are transferred to the
TMD systems elements. Data collected and IR focal planes and discrimi-
nation algorithms developed in this project is critical to the design of
all surveillance and weapon sensors and sensor processing algorithms in
the Theater Defense System.

Advanced electro-optical sensor technologies being developed include
visible, ultraviolet, and infrared radiation hardened charge-coupled
device (CCD) imagers, step-stare sensor signal processing algorithms, and
processor architectures to support evolving TMD surveillance and inter-
ceptor elements. Methodologies and techniques for performing track
correlation and multisensor discrimination are also included. Progress
will be verified by designing, building, and field testing sensors and by
performing end-to-end simulations. Sensors will be demonstrated on the
MSX experiment, ground-based telescopes and aircraft platforms, as well as
Brilliant Eyes dem/val flights.

C. PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Completed development of radiation-resistant visible CCD detection
system,

0 Assessed the ability of visible sensors to perform midcourse
discrimination in conjunction with LWIR sensors.

o Platinum Silicide focal plane array technology transferred to THAAD.

0 Step-stare sensor signal processing algorithms developed for
Britliant Eyes program.

0 Fabricate radiation hardened, low noise ultraviolet CCD.

] Fabricate radiation hardened visible focal plane arrays for
Brilliant Eyes.

Program Plan to Completion: This is a continuing program.

D. WORK PERFORMED BY:
0 SDIO

Major Contractors:
0 MIT Lincoln Laboratory

E. - COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 1106
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
1. TECHNICAL CHANGES: None
2. SCHEDULE CHANGES: Initiation of termination.
3. COST CHANGES: At the present funding level, the program can only be
terminated.
F. PROGRAM_DOCUMENTATION: None
G. RELATED ACTIVITIES:
0 There is no unnecessary duplication of effort within SDIO or the
DoD.
H. OTHER APPROPRIATION FUNDS: None
I. INTERNATIONAL COOPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:

(= =]

Platinum Silicide focal plane completed
Large area Visible focal plane technology developed
Program termination



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 1109
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
A. RESOURCES: ~ ($ in Thousands)
Project Title: TMD Discrimination
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
TMD DEM/VAL 11,465 11,360 1,328 Continuing
B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This multi-year program consists of a sequence of flight tests
planned to address critical system level discrimination issues for theater
missile defense. The objective of the program is to collect critical
sensor data on potential countermeasures such that the TMD system
discrimination performance against these threats can be assessed. The
threats considered for these flights are tank fragmentation, Jjamming,
chaff, reduced cross-section, RV modifications, and decoys.
C. PROGRAM ACCOMPLISHMENTS AND PLANS:

o Began mission planning and sounding rocket and warhead hardware
procurement activities for flight to be conducted. Conducted
experiment designs for first two campaigns, inctuding telemetry
requirements, tank breakup and fragmentation designs, RV and
separation system designs, crude MaRV deployment system designs, and
flight planning and integration.

] Conduct one experimental flight campaign. Conduct data analysis and
report results of first campaign. Begin mission planning for future
campaigns.

(v Data reduction from flight tests.

Proaram Plan to Completion: This is a continuing program.
D. WORK _PERFORMED BY:

Major Contractors: To be determined
E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

T[ECHNICAL CHANGES: None.
SCHEDULE CHANGES: None. One campaign will be conducted in 2Q/FY93.

COST CHANGES: None.

L N L



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: .1109

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

F. PROGRAM DOCUMENTATION:

G. RELATED ACTIVITIES:

0 This program is coordinated among DoD and other SDIO agencies to
preciude duplication of effort and take advantage of jointly
conducted experiments and tests wherever practical. Related SDIO
program elements include:

0 1105 Discrimination PE No. 0603214C
] 3206 Countermeasures PE No. 0603218C
H. OTHER APPROPRIATION FUNDS: None
I. INTERNATIONAL COQPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:

0 First Flight Campaign (2 sounding rockets)
0 Final Data Report for Campaign 1
o  Second Flight Campaign (2 sounding rockets)




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: . 1206

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
March 1993

A. Resources: ($ in Thousands)

Project Title: Advanced TMD Weapons
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

TMD DEM/VAL 20,274 6,100 5,958 Continuing

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The Electro Thermal Chemical (ETC) Launcher technology project is
exploring the feasibility of using a combination of electrical and
chemical energy sources to produce hypervelocities. This work is underway
at the Soreq Nuclear Research Center (SNRC) under the provisions of the
Memorandum of Understanding between the U.S. Government and the Government
of Israel, dated 6 May 1986. The approach taken by the Propulsion Physics
Laboratory at SNRC combines electrothermal technology and conventicnal
ballistics technology in a conventional gun in a mode that will result in
high projectile velocities and relatively small amounts of electrical
energies. This combination promises an acceleration process that will
enable the achievement of velocities above the conventional ballistics
Timit, and a cost effective system that does not require huge quantities
of electrical energy. The ultimate goal is to produce an ETC Launcher
which will be able to launch 5-7 kg guided projectiles at 2.0-3.0 km/s to
meet TMD requirements.

Phase 1 of the program investigated the ignition of chemical
propellants using high temperature plasma injectors. Initial tests using
a 60mm ETC gun demonstrated the launch of a 1 kg mass at 2.0 km/s.
Scaling techniques were used to test this ETC approach in a 105mm gun
which accomplished the goal of launching a 1.5 kg projectile to 2.5 km/s.
The 60mm and 105mm tests demonstrated a 15.6% and 9% improvement over
conventional ballistics, respectively.

The follow-on program’s goal is to launch weapon size projectiles
(5-7 kg) at velocities (2.0-3.0 km/s) applicable for TMD. To keep the
barrel length reasonably short, a 35% improvement of the ETC process over
conventional ballistics is required. To reach required muzzle energies,
it may be necessary to scale-up the barrel diameter from 105mm to 120-
155mm. A series of field experiments is also planned. The purpose is to
bring the gun system technologies (D-2 1like projectile, Soreq ETC
Launcher, fire control) out of the laboratory and into the field. The
first series of integrated field experiments (beginning in 4QFY93) will
demonstrate the ability to launch a D2-1ike aeroshell from an ETC Launcher
with transportable power and fire control tracking of the projectile. The
test series will culminate in FY95-96 with the launch of a command guided
D2 interceptor from the Soreq 105mm ETC Launcher for the hit-to-kill
intercept of a maneuvering target.

Additional subtasks include strategic and theater missile defense

integration studies to analyze the threat and to develop appropriate TMD
missions and flow-down requirements to major hypervelocity electric
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FY1994 RDT&E DESCRIPTIVE SUMMARY

m Element: 0603216C Project Number: . 1206
le: Theater Missile Defenses Budget Activity: 04
Tactical Programs
March 1993

launcher weapon subsystems. The results will be used to guide development
and demonstration planning, fire control conceptual design and
development, and critical technical issue resolution appropriate for hit-
to-kill, gun-launched, hypervelocity projectiles.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Soreq 60mm launcher fired 1 kg at 2.0 km/sec

o Soreq 105mm launcher fired 1.5 kg at 2.5 km/sec

o Soreq ETC Launchers demonstrated up to 25.6% increase in muzzle
energy over optimized conventional launcher

0 Began Hypervelocity Launcher (HVL) TMD system study

0 Downselected fire control concepts - began development of
interferometric fire control radar system

0 Fire 4-5 kg at 1.8-2.0 km/sec from Soreq 105mm ETC Launcher

0 Increase ETC plasma injector performance to 3 megajoules at 1.5
gigawatts.

o Launch D2-1ike aeroshell from Soreq 105mm tauncher on the range with
fire control tracking of the projectile

0 Complete HVL TMD system study

0 Fire 4-6 kg at 2.0-2.5 km/sec from Soreq 105mm ETC Launcher

o' Increase ETC plasma injector performance to 5 megajoules at 2-3
gigawatts

0 Launch D2-1ike projectile from Soreq 105mm launcher on the range
with fire control tracking of a maneuvering projectile

Program to Completion: This is a continuing program.

WORK PERFORMED BY:

Soreq Nuclear Research Center
Technology Applications
Georgia Tech Research Institute
BOM

GE Aerospace

000 COo

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES:  None
COST CHANGES: None

LI D —
« o .

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:
1212 D2 Hypervelocity Interceptor PE No. 0603217C

2212 Corps SAM PE No. 0603216C
2209 ACES PE No. 0603216C
here is no unnecessary duplication of effort within SDIO or the DoD.

-0 O O

OTHER APPROPRIATION FUNDS: None
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Program Element: 0603216C

PE Title:

I.

J.
0
0
0

Theater Missile Defenses

INTERNATIONAL COOPERATIVE AGREEMENTS: Yes
MILESTONE SCHEDULE:

Begin first series of field experiments
Begin second series of field experiments
Begin third series of field experiments
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Progr#m Element: 0603216C Project Number: 1210

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

A. RESOQURCES: ($ in Thousands)

Project Title: LEAP Tech Demo Program
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
TMD DEM/VAL 0 30,000 93,835 Continuing

B.

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

Funding provides for the development, independent government
testing, and experimental integration of state-of-the-art component
technology to provide risk reduction for systems that could be deployed
prior to the beginning of the twenty-first century. The project includes
further development of Lightweight Exo-Atmospheric Projectiles (LEAP) and
their technologies, and planning for transition of the LEAP technologies
into the Theater Missile Defense Program. Ffunding under this program
provides for continued LEAP flight testing at White Sands Missile Range,
the Atlantic Fleet Weapons Training Facility, and Wallops Flight Facility.
Funding under this program also provides for development of advanced LEAP

integrated technologies, and advanced LEAP test planning for potential
eapon system applications, including SRAM/LEAP and PATRIOT/LEAP
ompatibility testing.

Funding under this program further provides for the planning and
esting which.could provide a low-cost, low-risk, demonstrated technology
nsertion option, based on LEAP interceptor technologies, for existing
TANDARD missile systems. This could provide a comprehensive demon-
tration of technology in support of developing an effective, near-term
xoatmospheric sea-based Theater Missile Defense capability. The program
i11 perform a series of suborbital flight tests of Navy STANDARD missiles
ith increasingly challenging mission scenarios which will validate the
apability of LEAP technologies to perform excatmospheric intercepts of
heater Missile type targets. A step-by-step approach will be used to
emonstrate all the necessary elements of a sea-based TMD system:
xointerceptors, boosters, sustainers, kick stages, shipboard launch
ystems, fire control systems, and satellite cueing capability. The

grogram will culminate in a series of realistic, fully integrated high-

peed intercepts at sea. In order to minimize cost, reduce risk, and
nable early demonstration, maximum use will be made of existing hardware,
est facilities, test infrastructures, and procedures. Early tests will
e performed using deployed extended range missile systems (Terrier) in
hase I, with a potential to transition to STANDARD missile BLK IV with
he AEGIS weapons system in Phase [I.

o O e D




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 1210

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

C. PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Developed detailed flight test plans and mission scenarios.

] Initiated kick stage motor development and flight qualification
program. Static fired first and second reduced diameter LEAP kick
stage configuration successfully.

0 Successfully performed 1 Terrier missile suborbital kinematic and
controllability flight test demonstration of exoatmospheric
capability.

o Demonstrated fire control upgrades for exoatmospheric flight.

] Continued detailed design and test efforts for second flight test
(FTV 2) and STANDARD missile configuration B (adds full-up LEAP and
kickstage) for flights FTVs 3-5.

0 Perform first full-up static and hover tests of solid divert
propelled projectiles.

0 Continue Phase I of LEAP technology demonstrations using Terrier
missiles.

0 Measure total SM2 ER interceptor system accuracy including new ASAS
third stage.

0 Perform 1 Terrier missile flight test demonstrating modified
removable shroud, improved ship system fire control mods, and
measurement of missile flight environments (FTV-2).

] Deliver flight test kick stage motors for FY94 tests.

0 Deliver support equipment and flight test projectiles for shipboard
and ground-based flight test demonstrations.

o Conduct lkm/sec intercepts of warm body targets at WSMR (LEAP 3,
2B).

0 Develop detailed flight test plans and mission scenarios for
proposed SRAM/LEAP technology integration demonstrations.

0 Performed early feasibility demonstration of SRAM for Air Launched
LEAP demonstrations using both the B-1B and B-52 aircraft.

] Perform 1 Terrier missile flight test demonstrating mechanical
integration and ejection capability with modified LEAP interceptor
and ASAS kick stage (FTV-3).

0 Flight test solid divert propelled LEAP interceptor.

0 Perform compiete mission rehearsal test for interceptor of TMD type
target from shipboard launch platform.

0 Demonstrate means of passing target information to ship firing

platform.



FY1994 RDT&E DESCRIPTIVE SUMMARY
Program tlement: 0603216C Project Number: 1210
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

0 Demonstrate operational effectiveness of advanced LEAP technologies
including enhanced solid and liquid propulsion and improved guidance
algorithms.

Provide projectiles and midcourse interceptor components for series

I of flight tests using STANDARD missile elements.

Demonstrate ASAS/LEAP integration with STANDARD missile and third
stage separation capability.

0 Demonstrate advanced KKVs in the 6-20 KG weight class.

0 Test planning for SRAM/LEAP and PATRIOT/LEAP integrated technology
demonstrations.

Program Plan to Completion: This is a continuing program.
D. WORK PERFORMED BY:
In-House:

D Naval Air Warfare Center, Weapons Department

D AF Phillips Laboratory

D Naval Surface Warfare Center

D Naval Surface Warfare Center

D Johns Hopkins University, Applied Physics Lab

1] STANDARD Missile Program Office

0~ Terrier Program Office

D AEGIS Program Office

1] Navy Strategic Systems Programs Office

0 US Army Space and Strategic Defense Command (USASSDC)

Contractor:

D Hughes Missile Systems Company

0 Boeing Aircraft Company

0 Rocketdyne Div. Rockwelil International

0 ANSER Corp.

0 Thiokol Corp.

D Hughes Missile Systems Company

0 Raytheon Corp.

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

1. TECHNICAL CHANGES: Added compatibility demonstrations with Short
Range Attack Missile and PATRIOT. Added FTV-6 (second source demo)

2. SCHEDULE CHANGES: None.

3. COST CHANGES: Program reduced by 55%. This has resulted in the
following schedule changes: FTV-3 and -4 slipped 9 months. FTV-5
slipped 12 months. Solid divert technology program delayed 1 year.
Cooperative engagements constrained and delayed six months.

F. PROGRAM DOCUMENTATION:
J 36




FY1994 RDTXE DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 1210
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
G. RELATED ACTIVITIES:
0 1202 EXO Integration Technology PE No. 0603215C
0 1504 Materials and Structures Technology PE No. 0603218C
0 2201, 2202, 2203, and 2205, 1202, 1211 PE No. 0603216C/
Miniaturized Integration Technology and PE No. 0603215C/
Validation Facilities Support PE No. 0603214C
(] 2213 Naval and Marine Corps TMD PE No. 0603216C
There is no unnecessary duplication of effort within SDIO or the DoD.
H. OTHER APPROPRIATION FUNDS: None
I. INTERNATIONAL COOPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:
0 Conducted kinematic and controllability
flight test #1
0 Conduct kinematic and controllability
flight test #2
0 Conduct FTV #3
0 Conduct FTV #4 mission (target handover)
o0 - Perform high-speed intercept of TMD target
{(Flight 5) at WFF
0 Perform High ATt Block IV/AEGIS controllability test
0 Perform missile engagements of independent TMD
targets (close range)
0 Perform missile engagements of independent TMD
targets (long range)
0 Complete Wide Area Defense capability advanced
technology demonstrations and preparations for other
follow-on activities as necessary
0 Perform second source demo
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FY1994 RDT&E DESCRIPTIVE SUMMARY
Program Element: 0603216C Project Number: 1501
PE Title: Theater Missile Defenses Budget Activity: 04 1
Tactical Programs '
April 1993 i
A. RESOURCES: ($ in Thousands) _
Project Title: Survivability Engineering & Demonstration Project ;
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
TMD |DEM/VAL 4,400 3,120 3,047 Continuing
[ ¥
. B. BRIEF_DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:& 1
Develops and demonstrates survivability enhancement options (SEOs}}

to ensure that TMD elements can perform their mission in all expected
environments. Approaches include: technology for assessment of
Survivability Enhancement Options (SEOs) before and during EMD; stud1esk
analyses to define issue resolution approaches; appropriate tests ang:
demonstrations; and SEO development for design, P3I, and for operat1onaﬂ
adjuncts (inc]uding war reserve modes). SEOs will be available forp
incorporation into TMD elements during EMD. Demonstrations will provide
necessary risk reduction evidence to support milestone decisions.

C. PROGRAM_ACCOMPL ISHMENTS AND PLANS:

0 Demonstrated emerging radio frequency (RF) mitigation components;
agile frequency filters, and distributed initial electronic design
guidelines for interceptor sensors. ..

\ Demonstrated radar face armor for TMD radar. Conducted bailisti¢

: and RF transmission tests. ¥

Provided hostile environment and response models for test beds.

Completed Anti-Radiation Missile (ARM) countermeasures assessment !

Initiated ARM Countermeasures Evaluator (ACE) test bed development!

: Establish initial Electromagnetic Environmental Effects (E3)

L criteria for all TMD ground elements. '

Complete ACE test bed development.

0 Complete checkout of ACE with GBR Ground Test Facility and eva]uatek
effectiveness of SEQs against foreign anti-radiation missiles us1ng
Hardware-in-the-Loop (HWIL) experiments. .

] Demonstrate utility of signature modification, decoys, and EW

3 countermeasures against smart weapons and provide initial counter 1

' measures guidelines.

o

o000

o
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 1501
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
0 Develop TMD GBR RF propagation path emulator and conduct Integrated

o
0
0
D.
0
o
0
°c
E.
l.
2.
3.
F.
G.
o

Effects Test for Survivability (INETS) Operation 1in Nuclear
Environment (OPINE)} demonstrations of utility of SEQOs.

Develop low observables current technology design guidelines for
THAAD, TMD-GBR. and CORPS SAM.

Perform tests/demonstrations for state-of-the-art technology
assessments of chemical and ballistic hardening.

Provide survivability experts to the concurrent engineering process
and assist TMD prime contractors with SEO design implementation and
hardened parts selection.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

U.S. Army Space and Strategic Defense Command

Defense Nuclear Agency

U.S. Army Research Laboratories - Survivability, Lethality Analysis
Directorate (SLAD), Chemical Biological Defense Agency (CBDA),
Belvoir Research Development Engineering Center (BRDEC)

TACOM Research, Development and Engineering Center

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: Program revised because of schedules and funding.
SCHEDULE CHANGES: Work delayed by funding constraints.

COST CHANGES: With a 30% reduction in funding, this project has had
severe technical and schedule changes. Technical changes include:
significant reduction in verification testing of hardening concepts
and technologies including elimination of all participation in the
next underground nuclear effects test, elimination of significant
portions of the RF hardening and camouflage, concealment and
deception technologies programs and significant reduction in nuclear
and conventional hardening efforts. Schedule changes include: most
efforts delayed 1-2 fiscal years, potential serious disconnects with
survivability technology transition to element developers for
candidate TMD systems, inefficient coupling of survivability risk
mitigation and P3I, reduced support to TMD elements’ design and
development programs.

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:

Defense Nuclear Agency PE No. 0602715H

The ONA generic research and development program supports efforts to

provide the technology base for the nuclear survivability of all U.S.
weapons systems. [t supports UGETs, high fidelity calculation of nuclear
environments, and system hardness validation methodologies. Technology
programs are



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program ETement: 0603216C Project Number: 1501

PE Ti

tle:

o

Theater Missile Defenses Budget Activity: 04
Tactical Programs

April 1993

coordinated with SDIO and a memorandum of understanding executed to
preclude duplication of effort and provide best leverage of DNA generic
efforts.

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: Yes
MILESTONE SCHEDULE:

Complete ARM countermeasures assessment
Develop GBR emulator and track file corruption
design

Complete initial TMD interceptor Survivability
Design Guidelines for THAAD UCES - Conventional,
Reconnaissance, and Chemical Threats

Complete TMD GBR Survivability Guidelines
input for UOES CDR

Begin GBR ARM countermeasures testing

Develop initial low observables technology
assessment for Upper Tier Theater Missile
Defense and CORPS SAM

!
9
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: .1502
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
A. RESOQURCES: ($ in Thousands)
Project Title: Lethality and Target Hardening
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
TMD DEM/VAL 17,660 28,020 35,064 Continuing
B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The Lethality of TMD weapons is a measure of TMD systems effective-
ness in fulfilling defense mission requirements. The Lethality and Target
Hardening program is developing a necessary and sufficient understanding
of physical principles invoived in defensive weapon/target interaction,
target response and kill modes, and impact signatures for discrimination
and damage assessment.

The TMD Tethality task specifically addresses kill criteria for TMD
interceptors against theater threats. Theater threats include conven-
tional, chemical, biological, and nuclear warheads. Common, validated
lethality criteria for a high confidence kill against any/all threat
warheads is required. These lethality criteria are developed in coordi-
nation with TMD interceptor development. Lethality of the interceptors
will be validated in cooperation with interceptor demonstration/
validation flight test and evaluation.

C. PROGRAM ACCOMPLISHMENTS AND PLANS:

] Conducted 4 full-scale sled track lethality phenomenology tests of
ERINT hit-to-kill interceptors against simulated chemical sub-
munition warhead threats.

o Initiated 16" gun technology program to address full scale lethality
issues for hit-to-kill interceptors hitting simulated chemical and
biclogical submunition warhead targets.

o Initiated Israeli TMD warhead evaluation program on parametric
variation against chemical submunitions.

0 Initiated subscale test program of THAAD against chemical and
biotogical submunition warheads.

0 Continue TMD interceptor hit-to-kill and warhead lethality sled
track tests.

0 Conduct bulk chemical (simulated) flight experiment in preparation
for planned FY 1993 TMD interceptor tests.

0 Patriot Multi-Mode and ERINT intercept flight tests of the simulated
chemical target vehicle. Lethality program provides threat warhead
and kill effectiveness diagnostics.

0 Initiate full scale ground submunition test series of THAAD against
chemical submunition and biological warheads on sled track.

0 Continue 16" gun driver technology program in support of hit-to-kill
TMD lethality criteria development.

o Provide Baseline Lethality Criteria document for theater missile
requirements definition and systems performance evaluations.

v 41



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 1502
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
o Continue participation Patriot Multi-Mode intercept flight test of

= &

o

OO0 oo oQ
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the simulated chemical target vehicle. Lethality program provides
threat warhead and kill effectiveness diagnostics.

Continue Patriot Multi-mode and ERINT lethality flight test support.
Complete scale test program of THAAD against chemical and biological
warheads.

Initiate lethality support of THAAD flight test series.

Complete subscale tests of fragments against TMD nuclear threat
warhead.

Initiate lethality criteria validation tests on TMD nuclear threat
warhead.

Complete defensive lethality criteria testing of current biological
threat agents (simulants).

Continue Israeli TMD warhead evaluation program on parametric
variation against chemical submunitions.

Complete test series to quantify chemical submunition kill
mechanisms and demise parameters.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

In-house:

Defense Nuclear Agency

U.S. Air Force’'s Wright Labs

U.S. Army Space and Strategic Defense Command

Major Contractors:
Kaman Sciences Corp.

Science Applications International Corp.
Teledyne Brown Engineering

Batelle Memorial Institute

General Research Corp.

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: Al1 Lethality Technology directly supporting
Space Based Interceptor and Other Follow-On Program Elements ceases
due to lack of funding.

SCHEDULE CHANGES: None
COST CHANGES: None

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES: None

OTHER APPROPRIATION FUNDS: None
INTERNATIONAL COOPERATIVE AGREEMENTS: None
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FY1994 RDTAE DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 1502

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

J. MILESTONE SCHEDULE:

Simulated bulk chemical target flight test
Baseline TMD lethality criteria for all threats
Sled track HTK lethality tests

16 inch gun HTK test capability

THAAD lethality modeling

ERINT Tethality flight test

Support Multi-Mode Patriot intercept

Full scale sled and gun lethality tests
TMD lethality criteria update

TMD lethality flight test support

Continue full scale TMD-HTK sled/gun tests
Continue TMD lethality flight test support
Complete full scale TMD-HTK sled/gun tests

D00 O0O0OO0OD0DOO0OQOOC0O



FY1994 ROT&E DESCRIPTIVE SUMMARY

Program Element: 06032]16C Project Number: 2102

PE Title: Theater Missile Defense Budget Activity: 04
Tactical Programs
April 1993

A. RESOQURCES:: {$ in Thousands)

Project Title: Space-Based Sensor (Brilliant Eyes)
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

TMD DEM/VAL 0 0 112,518 Continuing

B. BRIEF DESCRIPTION OF MISSION REQUIREMENTS AND SYSTEM CAPABILITIES:

The Brilliant Eyes (BE) element is a distributed space based surveil-
ance satellite system that is designed to support both strategic and
heater ballistic missile defense needs. A constellation of BE satellites
rovides global (below-the-horizon and above-the-horizon) access of
allistic missiles in their boost, post-boost, and midcourse phases in
esponse to directed tasking from the command and control element.

BE satellites carry a suite of passive sensors including short-,
edium-, and long-wavelength infrared and visible sensors. These sensors
cquire and track longer range ballistic missiles in the boost phase and
ontinue to track and discriminate the reentry vehicles from debris and
enetration aids throughout the midcourse flight of the missiles. The
atellites are in low earth orbits which afford relatively short ranges to
he missiles compared to early warning geosynchronous satellites and
bove-the-horizon (ATH) viewing in the midcourse phase of the missiles
rajectory. These shorter ranges and ATH viewing allow the BE sensors to
rack missiles below-the-horizon and above-the-horizon and provide more
ccurate trajectory estimates throughout the missile’s trajectory than the
arly warning systems. The BE constellation can be sized to provide
ccess to theaters of interest. BE can either be cued by an early warning
ensor such as DSP or FEWS or can be actively monitoring small areas of
nterest in anticipation of missiie launches.

BE can provide surveillance and track data to support overall command
nd control, active defense, passive defense and attack operations. BE
an provide TMD with continuous tracking of ballistic missiles in flight
o support situation awareness, apportionment and support the optimum
1location of defense assets. BE provides data to allow interceptors
ommits beyond radar range, thereby extending the defending footprints of
he interceptor. BE can cue radars (ground based or ship based) to
cquire the reentry vehicles and increase their detection range by
ocusing their energy. BE can provide data that can be converted into
ccurate reentry vehicle impact point and time predictions enabling
efensive measures to be taken and precise and timely Tlaunch point
stimates, in theaters of interest, to enable prompt counterstikes against
issile launchers.

The major programmatic and technical objectives being addressed by
his program include: (1) validation of LWIR and Advanced LWIR functional

erformance in the post-boost and midcourse phases measured against known.

hreat representative targets; (2) demonstrate critical space vehicle
ystem capabilities such as real-time interoperability with other sensors,

A
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2102
PE Title: Theater Missile Defense Budget Activity: 04

C.

Tactical Programs
April 1993

interceptors, and (3 functions, extendibility of theater battle space,
platform stability/ephemeris accuracy, and distributed hardware and soft-
ware processing using known threat representative targets; (3) demonstrate
noncritical space vehicle system capabiTities by conducting analysis based
upon validated end-to-end simulations; (4) substantiate affordability by
validating cost models based on fabrication of critical technology
components; (5) demonstrate cost effective supportability by validating
maintenance and support concepts that integrate product development
practices and procedures; (6) develop System Test Plans, by the
contractor, that meet the System Testability Criteria; (7) demonstrate
producibility of critical technologies utilizing engineering models and
simulations of critical components; (8) demonstrate that the operationai
BE System Design satisfies the following Critical Operational Issues
(COIs): operational performance, command, control, and communication,
suitability, interoperability and positive control.

The test program for BE includes computer simulations, ground demon-
strations, and flight demonstrations to collect data and demonstrate the
technical maturity of the BE program for a Milestone II decision in late
1990s. Technology maturity can support an early 2000s BE deployment.

PROGRAM ACCOMPL ISHMENTS AND PLANS:

0 Completed BE Dem/Val Step 01 contracts.

0 Completed integration of Proof of Principle experiments and con-
ducted ground tests to provide early demonstration of critical BE
functions.

0 Initiated development of 10 Kelvin sorption cryocooler components.

0 Compieted design of a three stage, 10 Kelvin sorption cryoccoler
brassboard system for spaceflight experiment.

0 Awarded two BE Dem/Val Step 02 prime contracts to: (1) Complete BE
operational space and ground system designs through System Design
Review (SDR); (2) conduct ground demonstrations of key technologies
and producibility; and (3) launching and testing BE Flight
Demonstration System satellites.

0 Demonstrate focal plane arrays, processors, and 60 GHz communication
components functionality and key components at natural environments
radiation levels.

0 Initiated long life testing of 65 Kelvin mechanical cryocooler.

0 Continue 10 Kelvin sorption cryocooler development and begin brass-
board fabrication and assembly.

] Deliver BE experiments to SPAS III experiment integrator.

0 AEDC 7V & 10V Sensor Test Capabilities Critical Design Reviews.

0 7V Sensor Test Chamber IQC.

0 Complete BE Flight Demonstration Satellite System Design Review and
initiate detailed design.

o Begin BE operational system design following NMD Operational

Requirements Document validation and Acquisition Program Baseline
approval.

(] Complete BE F1ight Demonstration System Satellite Preliminary Design
Review (PDR).
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2102

PE Titie: Theater Missile Defense Budget Activity: 04
Tactical Programs
April 1993

o Purchase flight pacing hardware items for BE Flight Demonstration
System satellites.

] Demonstrate initial digital End-to-end Real-time Simulation (ETERTS)
in support of Flight Demonstration System design.

0 Continue BE operational system design.

Program Plan To Completion: This is a continuing program.
D. WORK PERFORMED BY:

Major Contractors:
0 Rockwell International, Space Systems Division
o TRW, Inc./Hughes Aircraft

Developing Organization:
0 Air Force Space and Missile Systems Center/MGS

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY
1. TECHNICAL CHANGES: None
2. SCHEDULE CHANGES: Stated below
3i COST CHANGES: Due to reductions in the SDI0O FY94 budget the

BE Dem/Val flights have been delayed one year from FY97 to FY98 and
initial support to TMD has been delayed to the early 2000s.

F. PROGRAM DOCUMENTATION:

G. RELATED ACTIVITIES:
0 1101 Passive Sensors PE No. 0603215C
0 1104 "Signal Processing PE WNo., 0603215C
0 1105 Discrimination PE No. 0603215C
0 1106 Sensor Studies & Experiments PE No. 0603215C
0 1405 Communication Engineering PE No. 0603215C
b 1501 Survivability Tech PE No. 0603215C
0 3102 Engineering & Integration PE No. 0603215C
0 3307 Airborne Surveillance Test Bed PE No. 0603215C
D 3308 System Simulation Level II PE No. 0603215C
There is no unnecessary duplication of effort within SDIO or the DoD.

H. OTHER APPROPRIATION FUNDS: None

I. INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. MILESTONE SCHEDULE:

BE Step 02 Contract Awards

7V/10V Chamber Critical Design Review

BE Fiight Demonstration System Design Review
7V Chamber Initial Operational Capability

-0 0




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2102
PE Title: Theater Missile Defense Budget Activity: 04
Tactical Programs
April 1993
0 Flight Demonstration ABM Treaty Compliance Review
0 BE Formal Requirements Review
0 BE Flight Demonstration Preliminary Design Review
] Execute contract option for Satellite fabrication



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2104

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

A. RESQURCES: ($ in thousands)

Project Title: Ground-based Radar
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
T™D DﬁH/VAL 42,000 111,895 234,111 Continuing

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

TMD-GBR is the theater radar supporting the Upper Tier Theater
Missile Defense System (UTTMDS). NMD-GBR is the strategic radar of the
initial deployment complying with the National Missile Defense Act of 1991
and eventually the radar for the full Global Protection Against Limited
Strikes System (GPALS) deployment. Both radars are similarly designed
sharing co-development, co-production, and life-cycle cost savings. The
NMD-GBR will have a bigger antenna and require a larger power supply than
the TMD-GBR. These two systems are being procured as the strategic and
theater members of the SDIO "Family of Radars."”

The TMD-GBR meets an immediate requirement for a -more capable wide
rea defense radar providing surveillance and fire control support to the
heater High Altitude Area Defense (THAAD) missile system in the UTTMDS
rchitecture and cuing support to the lower tier. The TMD-GBR utilizes
urrent GBR ballistic missile radar technology. Required functions
nc]ude threat attack early warning, threat type classification, inter-
eptor fire control, sensor/cuing, launch/impact point estimation, threat
lassification against theater/tactical ballistic missiles and kill
ssessment In addition to providing fire control support for THAAD and

u1ng support to the lower tier, the TMD-GBR will also have residual
apability against air breathing threats. The TMD-GBR Dem/Val radar will
e tested at the White Sands Missile Range (WSMR).

Family of Radars Design Concept

The design and fabrication of the TMD-GBR and the NMD-GBR will be
ased upon the family of modular X-Band radars concept derived from the
BR-X radar program conducted 1986-1991. The transmitter (power) and
perture are sized to the radar tactical range requirements. The radar
ntenna for the TMD-GBR Dem/Val radars will use solid state transceiver
odules and the NMD-GBR Dem/Val radars will use traveling wave tubes with
errite phase shifters. Significant commonality exists between the TMD-
BR Dem/Val radars and the NMD-GBR Dem/Val radar in the areas of the radar
receivers, signal processors, data processors, recorder subsystems, beam
steering generation, and software. Issues concerning higher power rated
spiid state transceiver modules needed for EMD will be resclved by a
parallel Solid State Demonstration Array contractual effort.




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2104

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

cC. PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Family of Radars Dem/Val contract awarded.

o TMD-GBR MS I (UTTMDS) Defense Acquisition Board completed.

0 Dem/Val engineering and development initiated.

0 Solid State Demonstration Array contract awarded.

0 Complete requirements definition and Preliminary Design Reviews for
TMD-GBR Dem/Val and UQE radars.

o Accomplish TMD-GBR Dem/Val Critical Design Review.

0 Release first increment of TMD-GBR software for test.

0 Conduct TMD-GBR OPINE and Electronic Countermeasures (ECM) /
Electronic Counter-Countermeasures (ECCM) performance analysis.

o Commence radar fabrication for the TMD-GBR Dem/Val radar.

0 Complete negotiations for TMD-GBR test facility and test plans for
WSMR Functional Test Validation (FTV).

0 Continue Solid State Demonstration Array technology contract.

o Continue TMD-GBR Dem/Val test radar fabrication and in-plant testing.

0 Complete TMD-GBR User Operational Evaluation System (UCES) design,
conduct CDR, and begin fabrication.

] Continue Solid State Demonstration Array technology contract.
Program Plan To Completion: These are continuing programs.

D. WORK PERFORMED BY:

0 U.S. Army PEO GPALS

0 U.S. Army Space and Strategic Defense Command

0 U.S. Army Missile Command, Redstone Arsenal

] Family of Radars Dem/Val contract

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

1.  TECHNICAL CHANGES: 17 SEP 92, GBR contract award. TMD-GBR Dem/Val
radar was changed from a 6 square meter antenna to a 4.6 square
meter antenna and TMD-GBR UOE radar was changed from a 12 square
meter antenna to a 9.2 square meter antenna.

2. SCHEDULE CHANGES: The TMD-GBR Dem/Val and TMD-GBR UOES delivery
schedules were adjusted to reduce risk and align to the contract
award date.

3. COST CHANGES: TMD FY92/FY93 funding was reduced by $2.0 M/$10.0 M
due to budget reprogramming. FY94 funding of $43.8M for the Solid
State Demonstration Array project was transferred from Limited
Defense Systems to Theater Missile Defense to directly support risk
reduction for TMD-GBR EMD and Production.

F. PROGRAM DOCUMENTATION:
G. RELATED ACTIVITIES:



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2104
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
0 2104 NMD-GBR PE No. 0603215C
o 2210 THAAD PE No. 0603216C
0 1102 Large Radar Technology PE No. 0603215C
0 1105 Discrimination Technology PE No. 0603216C
0 3304 Targets PE No. 0603216C
o 4101 Program Operational Support PE No. 0603218C
0 1501 System Survivability PE No. 0603216C
There is no unnecessary duplication of effort within SDIO or the DoD.
H. OTHER APPROPRIATION FUNDS: HNone
I. INTERNATIONAL COOPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:
0 GBR Solicitation Package to Industry
0 UTTMDS MS I (TMD-GBR) Defense Acquisition Board
o Family of Radars Contract Award
o TMD-GBR Dem/Val Critical Design Review
0 TMD-GBR UOE Critical Design Review
0 TMD/GBR Dem/Val delivered to WSMR
] TMD-GBR UOES delivered to WSMR (Two Systems)




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2106
PE Title: Theater Missile Defenses Budget Activity: 04

Tactical Programs
April 1993

RESOURCES: ($ in Thousands)
Project Title: Advanced Contingency Theater Sensor

FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program
TMD DEM/VAL 32,130 70,138 45,386 Continuing

B.

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The purpose of this project is to demonstrate near-term TMD sensor
upgrades and technologies with application to Theater Missile Defense
(TMD). These demonstrations provide near-term sensor alternatives that
address critical TMD sensor needs. These improvements are accomptlished
through block upgrades of existing sensor systems and/or the introduction
of new technologies.

This project includes the TMD Experiments Program (previously
project number 1205) which consists of: the Tactical Surveillance
Demonstration (TSD) Upgrade; Passive Surveillance System (PSS) III; and
PATRIOT cueing and discrimination. Additional sensor development inciudes
tactical processing and application of space sensor data in the Talon
Shield and Radiant Ivory projects, TMD upgrades to the Marine Corps TPS-59
air surveillance radar, and airborne sensor technology development and
demonstration.

A11 RAPTOR/TALON activities are moved from this PE to PE 0603217C
(Project Title: KE Boost Phase Intercept).

PROGRAM ACCOMPLISHMENTS AND PLANS:

s Completed initial field tests of Aerojet TSD at WSMR.

] Analyzed TSD results and initiate field deployment upgrades.

) Compieted initial field tests of IBM PSS II at WSMR.

0 Analyzed PSS II results and initiated field deployment upgrades.

0 Completed Westinghouse EMT tests and submitted final report.

0 Initiated conceptual design of RAPTOR/TALON concept.

0 Began evaluation of additional technologies for TMD sensor
experiments.

0 Awarded TPS-59 upgrade contract to General Electric Corporation.

0 Demonstrated TSD, Radiant Ivory, and Talon Shield systems.

0 Evaluated airborne sensor technology and requirements.

o Built RAPTOR "Demonstrator" aircraft.

0 Complete MESAR thinned array demonstration.

0 Initiate field-deplioyable TSD system tests.

0 Initiate field-deployable PSS system tests.

0 Demonstrate PATRIOT cueing at White Sands Missile Range.

0 Complete PATRIOT discrimination effort.

0 Continue TPS-59 upgrade development.

0 Conduct PSS/TMD architecture analysis.

o Conduct PSS technical assessment.

0 Continue tactical prototype PSS III system development work.

v 51



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: .2106
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
0 Field test ship-based space sensor data processing.
0 Complete RAPTOR "Demonstrator" design mods, initiate flight tests.
0 Continue technology demonstration experiments.
] Complete Talon Shield developmental tests.
0 Continue Radiant Ivory field tests.
0 Initiate AN/TPS-59 modification developmental tests.
0 Transfer RAPTOR/TALON project to Follow-on Technologies program
element (PE: 0603217C).
0 Continue PSS III development work.
o Achieve TSD upgrade initial capability.
0 Initiate Airborne sensor technology development.
Program Plan To Completion: This is a continuing program.
D. WORK PERFORMED BY:
0 Raytheon
0 Aerojet
0 1BM
0 Westinghouse Electric
] General Electric
0 Various US/Allied contractors and Government laboratories will be
" selected to participate in TMD experiments.
E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:
1. JECHNICAL CHANGES: None
2. SCHEDULE CHANGES: None
3. COST CHANGES: None
F. PROGRAM DOCUMENTATION:
G. RELATED ACTIVITIES:
o 1106 Sensor Studies and Experiments PE No. 0603216C
0 1109 TMD Discrimination PE No. 0603216C
0 1501 Survivability PE No. 0603216C
o 1502 Lethality PE No. 0603216C
0 2104 Ground-Based Radar PE No. 0603216C
) 2207 PATRIOT PE No. 0603216C
0 2208 ERINT PE No. 0603216C
0 2210 THAAD PE No. 0603216C
0 2212 Corps SAM PE No. 0603216C
0 2300 Command Center Element PE No. 0604220C
0 3205 TMD Special Studies PE No. 0603216C
0 3208 TMD Integration and Balancing PE No. 0603216C
0 3210 Counterforce PE No. 0603216C
0 3211 (41 PE No. 0603216C
0 3212 Passive Defense PE No. 0603216C
0 3213 Active Defense PE No. 0603216C
0 3305 Theater Test Bed PE No. 0603216C
v 92




Program Element: 0603216C Project Number:

Theater Missile Defenses Budget Activity:
Tactical Programs
April 1993

PE Title:

FY1994 RDT&E DESCRIPTIVE SUMMARY

2106
04

There is no unnecessary duplication of effort within SDIO or the DoD.

CO0O000CO0OO00ODOO0OODOLOCO0OO0OO0DO0O0OO000CO

OTHER APPROPRIATION FUNDS: Neone
INTERNATIONAL COOPERATIVE AGREEMENTS: None
MILESTONE SCHEDULE:

TSD demeonstration

PSS demonstration

RAPTOR design effort initiated

EMT final report compieted

TSD field deployment upgrades initiated

PSS field prototype system work initiated
Ship-based space sensor processing system test
MESAR thinned array test

Field-deployable TSD tests

Conduct PSS II tests

Ship-based space sensor processing demonstration
Initiate Talon Shield developmental tests
PATRIOT cueing demonstration

RAPTOR flight test

PATRIOT discrimination final report

Initiate airborne sensor development

Continue Radiant Ivory field test

PATRIOT cueing final report

Complete AN/TPS-59 upgrade developmental tests
Initiate Talon Shield operational tests
Complete AN/TPS-59 upgrade operational tests
Complete PSS Il developmental tests

TSD upgrade initial operational capability
Compiete AN/TPS-59 modifications



FY1994 RDTAE DESCRIPTIVE SUMMARY
Progra$ Element: 0603216C Project Number: 2203
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
A. RESOQURCES: ($ in Thousands)
Project Title: HEDI (High Endoatmospheric Defense Interceptor)
FY1992 FY1993 FY1994 Total
Progra# Name: Actual Estimate Estimate Program
TMD DEM/VAL 13,770 0 0 Compieted
B. BRIFF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
The Theater Missile Defenses program element funded a portion of the
Kinetic Energy Kill Vehicle Integrated Technology Experiment (KITE)-2a
flight test, as the data collected in this test is beneficial to TMD
interceptor efforts, particularly to Arrow, Theater High Altitude Area
Defense {THAAD) and Navy far-term interceptor designs.
C. PROGRAM ACCOMPL ISHMENTS AND PLANS:

0 Built KITE-2a hardware.

0 Conducted successful KITE-2a test against an air-dropped flare
target to test the seeker acquisition and tracking functions. This
flight also tested the optical window and the cooling subsystem
under actual flight conditions to verify performance predictions.

o Completed KITE-2a mission resuits documentation.

0 Performed ground tests and additional environmental tests to
maintain option for follow-on KITE-3 test.

0 Completed detailed mission planning for KITE-3.

c This program is unfunded in FY93. Endo interceptor research will
continue under SDIO Technology.

Program Plan to Completion: This program was completed in FY92.
D. WORK PERFORMED BY:

D McDonnell Douglas Space Systems Corp (Prime), KITE System Integ-
ration, Kill Vehicle Airframe and Air Vehicle Integration

0 Hughes Aircraft Company (Sub), KITE Ki1l Vehicle Seeker, Integration
and Avionics

D Aerojet Tech Systems Company ({Sub), KITE Propulsion Controls,
Forebody and Window Cooling

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

1. TECHNICAL CHANGES: ®None

2. SCHEDULE CHANGES: None

3. COST_CHANGES: None

F. PROGRAM DOCUMENTATION:
G. RELATED ACTIVITIES:
0 2202 GBI PE No. 0603215C
U 54
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C
PE Title: Theater Missile Defenses

0 3304 Test and Evaluation Resources
0 2210 THAAD

o 1209 Endo Technology

T

Project Number: 2203
Budget Activity: 04
Tactical Programs
April 1993

PE No. 0603215C
PE No. 0603216C
PE No. 0603215C

here is no unnecessary duplication of effort within SDIO or the DoD.

H. OTHER APPROPRIATION FUNDS: None
I. INTERNATIONAL COOPERATIVE AGRFEMENTS:
J. MILESTONE SCHEDULE:
0 WSMR KITE Flight 1
o WSMR KITE Flight 2a
U

None



FY1994 RDT&E DESCRIPTIVE SUMMARY

Proﬁram Element: 0603216C Project Number: . 2208

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
March 1993

A. RESOURCES: {($ in Thousands)

Project Title: Extended Range Interceptor (ERINT)
FY1992 FY1993 FY1994 Total
Proqram Name: Actual Estimate Estimate Program

TMD DEM/VAL

160,000 *116,918 97,671 Continuing

(These figures do not include target monies (Project 3304); Reference Section G,
Related Activities, for those amounts.)

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES

The purpose of this project is to fund both the Demonstration/
Validation and Engineering and Manufacturing Development of the Extended
Range Interceptor (ERINT-1) Technology Program. This technology program
is being considered as a potential adjunct to several systems in the
theater segment of the Global Protection Against Limited Strikes (GPALS)
system, particulariy PATRIOT.

The ERINT-1 will demonstrate a small, agile, hit-to-kill missile
that will provide an asset defense against incoming maneuvering and
non-maneuvering TBMs. A secondary objective of the Program is to provide
defense against the air-breathing threat. The missile combines several
state-of-the-art technologies, including an on-board active millimeter
wave seeker that provides endgame guidance, advanced flight control
technologies for agility in terminal maneuvers, lethality enhancement
technologies, and a lightweight composite case solid rocket motor. The
ERINT has been designed to integrate easily with existing air and missile
defense capabilities such as Patriot, and is a technology capable of
integration into the Navy AEGIS weapon system.

The ERINT Program will complete a series of eight flight tests.
Results from these tests, from accompanying simulation and other analyses,
and from ongoing acquisition planning, analysis, and trade studies being
performed by US Army organizations will be used to establish the ERINT
acquisition strategy. On the basis of ERINT test results, high fidelity
simutations, and cost and operational effectiveness studies, the U.S. Army
and SDIO will determine the future acquisition strategy. These flight
tests will also gather critically needed lethality data required to
validate the hit-to-kill concept and estabiish "common kill" criteria
against a variety of maneuvering and non-maneuvering TBM threats (chemical
and biclogical, both bulk and submunition}.




FY1994 RDT&E DESCRIPTIVE SUMMARY
Program Element: 0603216C Project Number: . 2208

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
March 1993

C. PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Developed and demonstrated an ERINT pre-prototype missile and Taunch
control system.

o Demonstrated the integration of a number of unique technologies
including a composite rocket motor casing, and a combination of
aerodynamic and impulse control.

0 Demonstrate the hit-to-kill capability of the ERINT low endo-
atmospheric interceptor against surrogate threat tactical ballistic
missile.

0 Continue the development of the ERINT Technology Program with flight
tests against ballistic and air-breathing targets.

0 Establish ERINT Acquisition Strategy.

o Demonstrate hit-to-kill capability of ERINT against submunition and
bulk chemical targets.

0 Support the PAC-3 Informed Missile Decision process.

0 Complete Patriot/ERINT Integration Program.

0 Demonstrate hit-to-kill capability of ERINT against maneuvering
targets.

] Complete the Flight Test Program

0 Complete Producibility Engineering and Planning (PEP) and
Manufacturing Plan.

0° Continue Logistics planning/LSA/LSAR/training and technical manual
support.

Program to Completion: This is a continuing program.
D. WORK_PERFORMED BY:

Loral Vought Systems Corporation
Rockwell International

Atlantic Research Corp.

AEG

SEP

OO0 000

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY

1. TECHNICAL CHANGES: None

2.  SCHEDULE CHANGES The guided test flights are all scheduled during
FY93 and FY94 dependent on the final delivery of flight test
hardware.

3. COST _CHANGES: 6.3 dollars increased in FY94 to $97.671M; 6.4
dollars have been zerced.*

(* These monies are budgeted within the PATRIOT program {Project 2207) under

Advanced Interceptor - ERINT Procurement. This supports the strategy of

integrating ERINT into the PATRIOT system as a missile upgrade and/or adjunct.)

F. PROGRAM_DOCUMENTATION:
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Element: 0603216C

e: Theater Missile Defenses

FY1994 RDT&E DESCRIPTIVE SUMMARY

Project Number:
Budget Activity: 04

Tactical Programs

here is no unnecessary duplication of effort within

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: Yes

MILESTONE SCHEDULE:

Conduct ERINT-1 guidance section analyses
Deliver radar for first ERINT missile guided
flight test

Start ERINT controlled flight tests

Start ERINT intercept flight tests

PAC-3 Informed Decision

Conclude flight test program

Complete Patriot/ERINT Integration Program

March 1993

RELATED ACTIVITIES:

1502 Lethality and Target Hardening PE No.
2207 PATRIOT, Advanced Interceptor PE No.
2210 THAAD PE No.
2212 Corps SAM PE No.
3304 Targets (PATRIOT/ERINT FY93: $18.082M) PE No.
3305 Theater Test Bed PE No.
3310 Data Centers PE No

0603216C
0208060C
0603216C
0603216C
0603216C
0603216C
0603216C

SDIO or the DoD.

2208



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2209
PE Title: Theater Missile Defenses Budget Activity: 04

Tactical Programs
March 1993

RESOURCES:: ($ in Thousands)
Project Title: Arrow Continuation Experiments (ACES)

FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program
TMD DEM/VAL 60,000 87,776 56,424 Continuing

B.

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The ACES Program is a US-Israeli initiative designed to provide
Israel with a basis for an informed EMD decision for an area tactical
ballistic missile defense capability. This Program is a follow-on demon-
stration phase for Arrow interceptor development. Critical lethality
tests will be conducted in the initial phase of this program using the
Arrow-1 missile developed during the Arrow program. An Arrow-2 missile
will be designed and tested for an increased engagement envelope, If
successful, the Arrow-2 will satisfy the Israeli requirement for an
interceptor for population defense and will support US technology base
requirements for new advanced anti-tactical ballistic missile technologies
that could be incorporated into the GPALS layered defense system.

PROGRAM ACCOMPLISHMENTS AND PLANS:

Conducted ACES Preliminary Design Review.

Signed contract with Israel Aircraft Industries (IAI).

Designed ACES experimental program.

Designed Arrow-2 scaled-down interceptor.

Compieted final flight test of Arrow Program.

Conduct Arrow-2 Critical Design Review.

Conduct ACES lethality test flight program using Arrow-1 missiles.
Complete first ACES interceptor flight test.

Conduct three Arrow-2 missile flight tests.

0O00O0OoOO00CO

Program to Completion: This is a continuing program.

WORK_ PERFORMED BY:

0 Israel Aircraft Industries

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY

TECHNICAL CHANGES: None
SCHEDULE CHANGES: None
COST CHANGES: None

) PN =

PROGRAM DOCUMENTATION:

] ACES Manufacturing/Engineering design drawings and various program
review documents.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2209
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
March 1993
G. RELATED ACTIVITIES:
0 1206 Advanced TMD Weapons PE No. 0603216C
0 1502 Lethality and Target Hardening PE No. 0603216C
0 2104 GBR PE No. 0603216C
0 2106 Advanced Theater Sensors PE No. 0803216C
] 2207 Patriot PE No. 0603216C
0 2210 THAAD PE No. 0603216C
0 3205 TMD Studies PE No. 0603216C
0 3305 Theater Test Bed PE No. 0603216C
There is no unnecessary duplication of effort within SDIO or the DoD.
H. OTHER APPROPRIATION FUNDS: None
I. INTERNATIONAL COOPERATIVE AGREEMENTS: Yes
J. MILESTONE SCHEDULE:
0 Arrow-2 Critical Design Review
] Flight Tests Initiated
0 Complete structures production
0 Complete avionics systems productions
0 Complete system integration
0 Contract end




FY1994 RDTZE DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2213

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

A. RESOURCES: ($ in Millions)

Project Title: Naval & Marine Corps TMD
FY1992 FY1993 FY1994 Total
Program Name: Actua] Estimate Estimate Proqgram

TMD DEM/VAL

0 *67,000 159,203 Continuing

(* These figures do not include Navy LEAP monies (Project 1210); Reference
Section G, Related Activities, for those amounts.)

B.

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The Theater Ballistic Missile (TBM) threat is present and
growing in terms of both weapon proliferation and sophistication.
Sea-based assets can provide a significant contribution to Theater
Ballistic Missile Defense objectives. Development of a Sea-based
Theater Ballistic Missile Defense capability takes advantage of the
attributes of naval forces inciuding overseas presence, mobility,
flexibility, and sustainability in order to provide protection to
debarkation ports, coastal airfields, amphibious objective areas,
allied forces ashore, population centers and other high value sites.
Additionally, in many cases, sea-based assets will provide the only
means to establish an initial TBM defense for the insertion of
additional land-based TBMD assets and other expeditionary forces in
an opposed environment. The Naval and Marine Corps TMD program is
dependent upon receipt of the requested funding.

Attributes of a Naval TMD capability supported by the requested
funding_include:

Modifications to the AEGIS Weapon System to provide automatic TBMD
attack warning, surveillance, and engagement support, and cuing to
forces ashore.

Initiation of modifications to the Navy Standard Missile (SM-2 Block
IV) with the I0C of a TBMD capable Standard Missile (SM-2 Block IV
A) in FY1999,

Initiation of BMC3 architecture development to ensure that long
range THAAD or LEAP type weapons can be successfully targeted from
sea using a variety of shipboard, space and airborne sensors netted
in such a fashion to provide the accuracy and timeliness required to
achieve intercepts.

Appropriate mods and upgrades for rapid exchange of information
among theater sensor systems, air defense command centers, and
weapons engagement units.

A goal of fielding a User Operational Evaluation System (UOES)
consisting of the SM-2 Block IV A and the AEGIS/SPY mods in FY 97 if
required to counter an existing threat.

Support for the option to use a more robust interceptor such as the
Army developed THAAD or Navy SM-2 Block IV variant employing a
Lightweight Exo-atmospheric Projectile (LEAP) in a maritime role, .
should the results of the LEAP Flight Tests (PMA 1210) yield a
viable interceptor.

U 61



Progr
PE Ti

FY1994 ROT&E DESCRIPTIVE SUMMARY

am Element: 0603216C Project Number: 2213
tle: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
0 Study of requirements to modify existing elements/systems to address
TBM threat and Sea Based role for ATBM capability in multi-mission
and theater environment.
Attributes of a Marine Corps TMD capability supported by existing
funding include:

0 AN/TPS-59 radar data interface to the HAWK missile system Battery
Command Post (BCP) via an Air Defense Communications Platform
(ADCP). The funding line builds toward providing TPS radar data to
other theater users as well as configuring HAWK to accept cueing
from other sensors.

PROGRAM ACCOMPL ISHMENTS AND PLANS:

0

The Naval TBMD Program Office has developed a near term program plan
which initiates concept definition and will provide a detailed
program plan.

In house studies for concept definition began at several labs.
Evaluation of necessary SPY radar modifications and definition of
necessary SM-2 Block IV changes began following Congressional
committee concurrence with Navy TBMD new start.

Marine Corps Systems Command has arranged for ADCP work to be
accomplished by Naval Electronics System Command; BCP modifications
will be accomplished by Army Missile Command.

Prepare .for and proceed to Milestone 0 for sea-based T8MD.
Complete the Concept Evaluation leading to the definition of the
Naval TBMD program.

Continue SPY radar modification design and evaluation.

Conduct critical tracking experiments using the SPY radar and AEGIS
Weapon system in order to obtain data required for a better
understanding of system TBMD capabilities and necessary
modifications.

Deliver preliminary SPY radar tracking software mods to support
ballistic missiie tracking data collection at sea.

Conduct AEGIS tracking experiments in conjunction with TBMD Threat
Countermeasures Mitigation Program.

Demonstrate Patriot acceptance of remote SPY radar data.

Commence the definition of AEGIS modifications, including BMC3
changes, that are required to provide the capability against TBM
threats.

Participate in SDIO space based, airborne and land based cueing
experiments.

Continue definition of SM-2 Block IV modifications required to
provide TBM interceptor capability. Conduct risk mitigation efforts
and finalize development plans.

Participate in the THAAD Dem/Val effort with the objective or
preserving the option to use THAAD in a sea-based application.
Initiate Cost and Operational Effectiveness Analysis (COEA) to

evaluate upper tier active defense alternatives from AEGIS cruisers .

and destroyers.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2213
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
0 Participate in LEAP Flight Tests funded by PMA 1210 in order to

o

0000

o

identify where near term work could speed the integration of LEAP
into the Navy TBMD architecture should a future decision be made to
depioy LEAP at sea. Continue the LEAP Phase I Firing Tests by using
Block II Standard Missiles (Terrier variant) to minimize testing
costs.

ADCP and BCP research and development and design will continue for
the Marine Corps.

Continue design of SPY radar and AEGIS Weapon Control System
modifications.

Continue AEGIS tracking experiments in conjunction with TBMD Threat
Countermeasures Mitigation Program.

Continue design of Naval BMC3 architecture.

Continue development/design of SM-2 Block IV modifications to
provide for capability to intercept TBM threats.

Demonstrate automated acceptance of long range (off ship) cue and
SPY radar acquisition.

Complete concept definition of BMC® changes required in the AEGIS
Weapon System.

Initiate design of Naval BMC3 required to support TBMD.

Continue support for the THAAD Dem/Val effort.

Continue LEAP Phase I firing tests at sea from Terrier ships.
Commence the LEAP ATD using Standard Missile 2 Block IV as launch
vehicle from an AEGIS ship.

Complete upper tier active defense COEA and prepare for Milestene I
for sea-based TBMD.

Demonstrate Patriot cueing on remote AEGIS/SPY tracks.

Prepare for Milestone IV for AEGIS/SM-2 Block IV A TBMD underlay
capability.

Marine ADCP will go through Dem/Val; the BCP will go to a Milestone
IV decision and enter modification.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

In House:
For Naval TMD, work will be managed by the Naval Theater Ballistic

Defense Program office and performed by various Naval Laboratories.
The Naval Surface Warfare Center; Naval Air Warfare Center; and
Naval Command and Control Oceanographic Systems Center will all
contribute to the program.

For the Marine Corps, ADCP work will be performed by WNaval
Electronics Systems Command and at Naval Weapons Center. BCP
modification will be performed by Army Missile Command.

Major Contractors:
Specific participants have not yet been identified and no contracts

have been awarded.
Concept definition has been tasked to the Applied Physics Laboratory
of Johns Hopkins University (APL/JHU).
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 2213

PE Tiitle: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

E.
1.
2.
3.

F.

G.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
E

H.

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TJECHNICAL CHANGES: The program has been increased in scope to
include the option for testing a LEAP interceptor, together with
necessary sensor and BMC3 development.

SCHEDULE CHANGES: Funding has been included to initiate SM-2 Block
IV TBMD Mods and achieve an AEGIS/SPY and SM-2 Block IV A TBMD IOC.
Based on the requested FY 95 funding level, UOES of one ship and 35
missiles is programmed. A LEAP ATD employing SM-2 Block IV launch
vehicles is funded.

COST CHANGES: The projected program costs have increased signifi-
cantly since the last budget submission due to a new consensus to
seek a greater sea-based TBMD role. The Lightweight Exoatmospheric
Projectile (LEAP) technology development has been accelerated and
expanded to include additiconal testing of LEAP vehicles aboard SM-2
Block IV missiles.

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:

1106 Sensor Studies and Experiments PE No. 0603216C
1109 TMD Discrimination PE No. 0603216C
1210 Navy LEAP  (FY93:$30.0M) PE Nos. 0603215C/16C/17C
1202 MSTI Tracking Satellite PE No. 0603217C
1206 Theater Interceptor PE No. 0603216C
1209 Endo LEAP PE No. 0603217C
1501 Survivability PE No. 0603216C
1208 Discriminating Interceptor PE No. 0603217C
1502 Lethality and Survivability PE No. 0603216C
2104 Ground Based Radar PE No. 0603216C
2106 Advanced Theater Sensors PE No. 0603216C
2207 Patriot PE No. 0603216C
2208 ERINT PE No. 0603216C
2209 ACES PE No. 0603216C
2210 THAAD PE No. 0603216C
2212 Corps SAM PE No. 0603216C
3203 Threat Development PE No. 0603216C
3208 TMD Integration and Balancing PE No. 0603216C
3210 Attack Operations/Counterforce PE No. 0603216C
3211 C*'I & Operational Analysis PE No. 0603216C
3212 Passive Defense PE No. 0603216C
3213 Active Defense PE No. 0603216C
3305 Theater Test Bed PE No. 0603216C

here is no unnecessary duplication of effort within SDIO 6r the DaD.

OTHER APPROPRIATION FUNDS:

€C1120 Air Defense Missile Systems Project 0206623M
INTERNATIONAL COOPERATIVE AGREEMENTS: None
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Program £lement: 0603216C

PE Title:

J.
0
0
0
o
o
o
o
0
0
o
0

Theater Missile Defenses

MILESTONE SCHEDULE:

AEGIS TBM Tracking Experiment
AEGIS TBM Tracking Experiment
LEAP ATD Begins

AEGIS Cueing Experiment

BCP Milestone IV

ADCP Milestone III

LEAP Phase II Concludes
AEGIS/SPY and SM-2 Block IV A UOES
SM-2 BLK IV A Flight Tests
AEGIS/SPY MOD 10C

SM-2 BLK IV A I0C

SUMMARY

Project Number: 2213
Budget Activity: 04
Tactical Programs
April 1993



FY1994 ROT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3204

itle: Theater Missile Defenses Budget Activity: 04

Tactical Programs
April 1993
RESOURCES: ($ in Thousands)
Project Title: Countermeasures Integration
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
TMD DEM/VAL 4,860 0 0 Continuing

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The mission of the SDI Countermeasure Integration (CMI) Program is
to stress GPALS architectures and elements to ensure that deployed
ballistic missile defense systems are robust to potential countermeasures
which are within the means of anticipated adversaries. Included in this
mission is a twofold responsibility. First, the CMI program supports the
SDI threat development process by stimulating the examination and assess-
ment of all credible counters to future deployed systems. Secondly, the
CMI program provides the GPALS system designer with advance warning
gecessary for building preplanned improvements and program hedges into the

esign.

The SDIO CMI Program carries out its mission by pursuing the
following objectives: identify potential countermeasures; determine
credibility through analyses and tests; characterize credible counter-
measures by providing designs and performance parameters; inform
intelligence and system threat developers of potential countermeasures;
and inform GPALS system designers with advance warning of potential
countermeasures. These last two objectives represent the cardinal goals
of the program. The support provided by the CMI Program to the threat

evelopment process and its outcome is the chief means by which the
rogram achieves its mission of ensuring the robustness of future deployed
ystems. Making vulnerability and susceptibility information available to
he system designers provides a mechanism by which the designers can build
obustness into their designs during early stages of the system develop-
ent process. The ability to improve the robustness of the design in its
ormative stages provides a cost-effective means of ensuring a flexible
igh performance design. Timely screening of countermeasures also allows
he system designer to focus on the critical countermeasures and safely
gnore countermeasures which ultimately prove to be technically,
olitically, militarily or economically infeasible.

The CMI Program uses three primary resource groups to execute the
rocess of countermeasure identification, analysis, verification and
ssessment. These three resource groups are the Red Teams, laboratories,

aEd strategic analysis groups. Red teams are formed and tasked to
identify and analyze potential countermeasures to a GPALS architecture or
ellement. The 1laboratories and the contractor are responsible for
verification of the technical feasibility of potential countermeasures.
The strategic analysis groups provide assessments of the reality of
potential countermeasures within the total context of the adversary’s
environment. Through this framework, the CMI program is able to access an
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array of countermeasure evaluation resources from government agencies,
national laboratories, and contractors.

0 000CO0OO0

PROGRAM ACCOMPLISHMENTS AND PELANS:

Two Red/Blue Exchanges addressing the TMD architecture were
completed by the SDI Red Team.

Two Countermeasure Position Papers were published on significant
countermeasures.

Conducted a countermeasure experiment at the Surveillance Test Bed
on fragmented boosters.

Executed the Countermeasures Demonstration Experiment (CDX) flight
test of electro-optic chaff, multiple inflatable reentry vehicle
replicas for midcourse, and exo- and endoatmospheric pyrotechnic
flare concepts.

Completed Phase I and Phase II of Project HYDRA.

Performed assessments and designs of potential countermeasures for
Theater Ballistic Missiles.

Provided support to a Defense Science Board Task Force for a review
of the SDIO countermeasure programs.

Conduct TMD Red Panel of TMD Boost Phase Intercept Study.

Conduct TMD Red/Blue Exchange of low-endoatmospheric systems.
Conduct STB experiments of selected countermeasures to TMD-GBR and
TMD optical sensor.

Publish. Countermeasure Position Papers on selected potential
countermeasures to support STAR update and system engineering.
Compiete analysis of selected TMD countermeasure concepts to support
development of threat specifications.

Complete design and fabrication of TMD countermeasure test targets
for TCMP flight tests.

Complete Project HYDRA design by U.K. within SCORE.

Provide senior-level oversight of Red/Blue Exchanges.

Conduct studies on foreign country propensity for specific classes
of TMD countermeasures.

Begin implementation of DSB Task Force recommendations.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

Science Applications International Corporation - (prime contractor)
System Planning Corporation - (prime contractor)

MIT/LL

Sandia National Laboratories

Ballistic Missile Organization

US Army Strategic Defense Command

USAF Phillips Laboratory

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None
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2. SCHEDULE CHANGES: None
3. COST CHANGES: None

PROGRAM DOCUMENTATION:
RELATED ACTIVITIES:

The countermeasure and threat projects involve organizations of the
Army, Air Force, and Department of Energy {(DOE). Activities are
defined in Program Management Agreements (PMAs) for the Services,
Federally Funded Research and Development Centers, 00E, and the
prime contractors. TMD elements benefit from this work through
improvements to system robustness.

Coordination is accomplished through daily monitoring of activities
and a weekly technical interchange and direction meeting with prime
contractor management.

There is no unnecessary duplication of effort within SDIO and DOE.

OTHER APPROPRIATION FUNDS: None.

INTERNATIONAL COOPERATIVE AGREEMENTS: Yes

MILESTONE SCHEDULE:
Conclude low-endoatmospheric Red/Blue Exchange

Complete STB experiment for TMD-GBR
Begin TMD Round 4 Red-Blue Exchange
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RESOQURCES : ($ in Thousands)
Project Title: Theater Missile Defense (TMD) Special Studies

FY1992 FY1993 FY1994 Total

Program Name: Actua] Estimate Estimate Program
TMD DEM/VAL 74,463 28,504 31,436 Continuing

B.

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The purpose of this project is to produce workable solutions to the
critical issues within Theater Missile Defense. The priorities are based
upon input from theater Commanders-in-Chief (CINCs), allies, and the US
Services. The research and development tasks contained in this program
are centrally managed and directed by SDIO, in close cooperation with the
Executing Agents.

The objective is to define technical and other systematic approaches
to operational requirements critical to an integrated TMD complex of
systems. The project spans both Allied and the four Uniformed Services
interests and concerns. Within the program are: FEuropean, Asian, and
Pacific Rim Theater architecture studies; two Artificial Intelligence
software projects for Command and Control and Discrimination; support of
Israeli TMD studies and analysis, and analysis and experiments to examine
issues regarding scientific, engineering, technologic, envircnmental,
test & evaluation, cost, and logistics.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Determined effectiveness of the European Ballistic Missile Defense
architectural sets, against GPALS and Nth world threats, using
improved tracking C'I algorithms; conducted trade studies.

0 Assessed impact of Northeast Asian Ballistic Missile Defense on
regional stability; conduct trade studies to determine critical
elements of architectures and create technology, cost and policy
roadmaps; demonstrate via simulation architectures to Allies.

0 Compieted initial end-to-end Al-based BM threat discrimination
demonstrator; took delivery of tailored AI-based Data Fusion
demonstrator; conduct excursions with rules on SDIO testbeds.

0 Supported additional Israeli defense analysis and lethality studies.

) Conducted conceptual evaluation study to determined best elements to
perform ATBM from Vertical Launch afloat platform.

0 Initiated USMC AN/TPS-59 capabilities upgrade and C® for HAWK via
contract award; continued digital launcher adaptation.

0 Initiated U.S. Air Force studies and development programs to address
FY95/96 Battlefield TMD C’I and sensor requirements.

0 Initiate Northeast Asia country specific architectural definitions
working in partnership with governments and U.S. Military customers.

0 Refine and add additional features to end-to-end Al-based BM threat
discrimination demonstrator; add situational assessment and mobile
target locator to extend Al-based Data Fusion demonstrator into (2
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demonstrator; conduct excursions and experiments with rule sets on
SDIO testbeds.

Support collaborative European ATBM system analysis.

Support Israeli ATBM systems engineering analysis of TBM defense
architecture.

USN-specific plans now addressed in Project Number 2213.
USMC-specific plans now addressed in Project Numbers 2106 and 2213.
USAF-specific plans now addressed in Project Numbers 2106, 3210, and
3211.

Perform selected TMD engineering, scientific, technologic,
environmental, test and evaluation, cost and logistics analysis and
trade studies.

Complete TMD Programmatic Environmental Impact Assessment.

Conduct EUCOM and PACOM TMD exercise to assess interface/operationail
requirements issues.

Continue Pacific Rim/European/Asian specific architectural
definitions and systems analysis work in partnership with those
governments and U.S. military customers.

Support Israeli ATBM systems engineering analysis of TBM defense
architecture exponents.

Continue development of an end-to-end Al-based BM threat discrimi-
nation demonstrator.

Continue development of Al-based fusion and situation assessment
demonstrator.

Perform selected TMD scientific, engineering, technologic,
environmental, cost and logistics analysis and trade studies.
Conduct EUCOM and PACOM TMD exercise to assess interface/operational
requirements issues.

Program Plan to Compietion: This is a continuing program.

WORK PERFORMED BY:

Mitsubishi Heavy Industry

Wales

LTV Missiles and Electronics Group

USN Strategic System Program Organization (SSPO)
MCRADC

Air-Combat Command

MRJ

Various FFROCs and contracted study corporations

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES: None
COSYT CHANGES: None

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:
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FY1994 RDT&E DESCRIPTIVE SUMMARY
0603216C

Phased European Architecture IPR/FPR

Phased Northeast Asia Architecture IPR/FPR
Phased UK-US Al-based Demonstrators IPR/FPR
Phased UK-US Al-based Demonstrators Software
Israeli Studies and Analysis

Conduct CINC TMD Workshop

Conduct EUCOM Exercise

Boost Phase Intercept Study

Conduct PACOM Exercise

Israeli Studies and Analysis

UK-US AI-based Demonstrator Experiment
Israeli Studies and Analysis

Decision Aids Field Demonstration

Al-based threat discrimination demonstration

Project Number:

-3205

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
March 1993

0 1106 Sensor Studies and Experiments PE No. 0603216C
o 1109 TMD Discrimination PE No. 0603216C
0 1206 Theater Interceptor PE No. 0603216C
0 1501 Survivability PE No. 0603216C
0 1502 Lethality and Survivability PE No. 0603216C
0 2104 Ground Based Radar PE No. 0603216¢
0 2106 Advanced Theater Sensors PE No. 0603216C
0 2203 Endo/Exo Interceptor PE No. 0603216C
] 2207 Patriot PE No. 0603216C
0 2208 Erint PE No. 0603216C
o 2209 ACES PE No. 0603216C
0 2210 THAAD PE No. 0603216C
0 2212 CORPSAM PE No. 0603216C
0 3203 Threat Development PE No. 0603216C
0 3208 TMD Integration and Balancing PE No. 0603216C
o 3210 Attack Operations/Counterforce PE No. 0603216C
0 3211 C*I & Operational Analysis PE No. 0603216C
] 3213 Active Defense PE No. 0603216C
0 3305 Theater Testbed PE No. 0603216C
There is no unnecessary duplication of effort within SDIO or the DoD.

H. OTHER APPROPRIATION FUNDS: None

I. INTERNATIONAL COOPERATIVE AGREEMENTS: VYes

J. MILESTONE SCHEDULE:
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A. RESOURCES: ($ in Thousands)
Project Title: Systems Analysis
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program r’
TMD DEM/VAL 0 1,000 977 Continuing I’.
B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The objective of this project is to conduct systems analysis on
alternative theater ballistic missile defense architectures. Independent
studies of -the architectures, the design of elements comprising
architectures and the interfaces between elements will be carried| out to
determine operational effectiveness and cost of various alternatives.
Complex technical issues affecting performance will be analyzed in detail.
The results will determine the impact of changing threats, protection
requirements and advances in technology on current and proposed pissi]e
defense systems. Part of the effort will involve the development of
sophisticated computer models to simulate all aspects of a ballistic
missile engagement by defensive sensors and interceptors. This:project
will provide recommendations on theater system elements, command and
control, battle management, acquisition strategies, and dep]oyment|basing.
This project will also provide inputs to element requirements, Cost and
Operational Effectiveness Analysis (COEA), and other required acquisition

p
4

documents.
C. PROGRAM ACCOMPLISHMENTS AND PLANS:
0 Completed integration study of theater elements.
0 Identified technical issue affecting theater element development
programs.

0 Complete a Theater Defense Scoping Study which will put in|context
the relationship between Active Defense and the other elements of
Theater Missile Defense (attack operations, passive defense and
BM/C3).

0 Lethality issues with respect to interceptor warheads and hit-to-
ki1l aimpoint selection will be studied and recommendations made to
improve the current development programs.

0 A preliminary evaluation will be made of the concepts for theater
boost phase intercept.

] The ability of shaped-charged warheads to kill chemical submunitions
will be determined.

0 The need and effectiveness of defenses based on multii-tiered
architectures will be evaluated.

0 Potential C3 subsystems to handle overlap between Patriot and THAAD
weapons will be studied.

0 Performance and cost of advanced theater missile defense [concepts
based on LEAP technology will be assessed.

0 The performance of specific concepts for theater boost phase
intercept will be studied in detail.
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Program Plan to Completion: This is a continuing program.

D. WORK PERFORMED BY:

0 TASC
0 BOM
0 Riverside Research, Inc

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES: None
COST CHANGES: None

L PN —

F. PROGRAM DOCUMENTATION:

G. RELATED ACTIVITIES:

Space-Based Interceptors PE No. 0603214C
Limited Defense System PE No. 0603215C
Other Follow-On Systems PE No. 0603217C
Research and Support Activities PE No. 0603218C
There is no unnecessary duplication of effort within SDIO or DoD.

0000

H. OTHER APPROPRIATION FUNDS: None.

I. INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. MILESTONE SCHEDULE:

0 Bimonthly progress briefings

o Technical reports and briefings as work on specific issues as
completed

0 Final Technical Report
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Program Element: 0603216C Project Number: 3208
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
RESOURCES:: ($ in Millions)
Project Title: Integration and Balancing
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
TMD DEM/VAL 6,803 4,600 4,395 Continuing

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project provides the broad engineering support required for
integration across the pillars. The tools, techniques, and plans needed
for specific pillar integration tasks are developed within this PMA,
Provides support to ensure joint service participation in TMD pillar
integration activities, and interfaces combat and materiel developers.
Includes threat characterization and scenario definition in mature and
contingency theaters.

Pillar Inteqration Studies:

Establishes the tools, techniques, and methodology for integration
across the TMD pillars. Baselines TMD integrated pillar effectiveness for
the Near Term, Mid Term, and Far Term SDIO TMD program architectures.
Evdluates Army TMD worldwide mission in Joint Service context. Reviews
pillar and system elements analyses, and integrates pillar analysis
results into. integration analysis. Determines range of operational
capability achievable by each pillar.

Cost Support:

Develop tools and methodology to perform cost analysis of TMD
mission cost for muiti-mission systems.

Architecture Inteqration:

This effort will also define and integrate the architecture and
external interfaces required to satisfy Theater Missile Defense
(TMD) mission needs in a joint and allied (coalition) battlefield
environment. New theater missile defense systems will be integrated
into the existing US and allied air defense architectures. Timeli-
ness and quality of BM/C3I information have a direct impact on the
required effectiveness of the overall TMD internal and optimal TMD
performance. Therefore, the focus will be on TMD internal and
external information exchange, emerging technologies, and data
distribution requirements.
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cC. PROGRAM ACCOMPL ISHMENTS AND PLANS:
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Completed SEM planning (all pillars) and institute procedures for
total system TMD configuration management. Supported development of
system requirements, descriptions and specifications (all pillars),
by both combat and material developers.

Continued the Integrated and Balancing (I&B) Working Group and
studies. Completed top level survey of all regions and Army TMD
missions; defined interpillar active, passive, and attack operations
for each. Initiated detailed studies and regional characterizations
for SWA and NEA. ~
Initiated adjunct sensor trade studies.

Collected, catalogued, reviewed, and compared threat data.
Supported validation of "design to" and excursion threats.

. Initiated Army Integrated TMD Plan.

Developed Risk Management Plan.

Continue Pillar Integration Working Group.

Continue to provide system engineering COEA support to the user on
PATRIOT, CSAM, THAAD, and ERINT.

Refine C3I architecture based on design details from THAAD and GBR.
Support GPALS SRR/SDR, PAC-3 ASARC, and CSAM ORD development.
Conduct Army active defense integration analysis for near-, mid-,
and far-term capabilities to develop integration and inter-
operability requirements of upper and Tower tiers within the active
defense pillar, between active defense and the other pillars, and
with joint service capabilities.

Initiate interface documentation for the active defense system of
systems.

Continue TMD Integration Working Group. Refine studies as required.
Continue to provide COEA support to the user.

Support CSAM ASARC/DAB.

Complete interface documentation for the active defense system of
systems.

Continue Army active defense integration studies.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

PEO GPALS TMOPO

Major Contractors:

BDM

CAS

Coleman Research Corporation

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: Reduced Level of Effort
SCHEDULE CHANGES: Reflect Reduced Level of Effort
COST CHANGES: Reduced Funding
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Program Element: 0603216C Project Number: 3208

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

F. PROGRAM DOCUMENTATION:

G. RELATED ACTIVITIES:

Technology programs are coordinated among DoD and other SDIO
agencies to preclude duplication of effort and take advantage of jointly
conducted missions wherever practical. SDIO program elements being
supported include:

o 3213 Active Defense Integration PE No. 0603216C ':§

0 3205 UK Architecture Study PE No. 0603216C Q\

0 3210 Attack Operations/Counterforce Pt No. 0603216C it

0 3211 BM/C3I PE No. 0603216C i

0 3212 Passive Defense PE No. 0603216C o

There is no unnecessary duplication of effort within SDIO or the DoD. P

"1
H. OTHER APPROPRIATION FUNDS: None v

INTERNATTIONAL COOPERATIVE AGREEMENTS: None 3y
MILESTONE SCHEDULE :

TMD Integrated Baseline
PATRIOT COEA

GPALS SRR/SDR

Support CAC development of Deep
Operations Handbook
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Program Element: 0603216C Project Number: 3210
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RESQURCES: {$ in Thousands)
Project Title: Tactical Missile Defense Attack
Operations/Counterforce

FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program
TMD DEM/VAL 3,935 2,570 3,906 Continuing

B.

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The purpose of this project is to undertake studies to develop and
demonstrate the means to counter tactical missiles (TMs) through a
centrally managed anti-TM research program concentrating on operations to
destroy TM launchers and supporting equipment. This includes: command,
control, communications, and intelligence (C’I) functions; sensors and
sensor fusion; and weapon systems. This effort will lead to materiel
requirements definitions and needs to counter TMs. The study and develop-
ment program will be a multi-service effort. The service executing agency
will centrally manage its service’s efforts and report to the SDIO.

The project currently has three major areas of research. Research
into promising sensor technologies, with concentration on overhead assets,
will yield technical design requirements for both theater fire control and
warning functions. Research into information and intelligence fusion
research to identify and strike critical mobile targets. Research into
weapon systems capabilities to determine design requirements for near term
product improvement programs and technical requirements for long term
acquisition items.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Assessed parametrically the effectiveness of current and planned
weapons systems and sensors in anti-TBM role.

0 Examined sensor technology for fire control and warning/cuing use in
TMD.

0 Conduct research and experiments in sensor and data fusion.

0 Evaluate C’I performance in counterforce operations.

0 Conduct counterforce CIS targeting and identification study to
determine signatures and vulnerabilities of CIS and ROW, TBM systems
and infrastructure.

0 Conduct sensor allocation and fusing studies to determine
architectural implications of TMD counterforce applications.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

0 Ballistic Research Lab, APL
0 Army Materiel Systems Analysis Activity, APL
0 Missile Command
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0 TRADOC Research Analysis Center
o Program Executive Officers for: Fire Support, Aviation,
Intelligence and Electronic Warfare.

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

1. TECHNICAL CHANGES: None
2. SCHEDULE CHANGES: None
3. COST CHANGES: None

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:
o 1106 Sensor Studies and Experiments PE No. 0603214C
0 1109 TMD Discrimination PE No. 0603216C
0 1206 Advanced TMD Weapons PE No. 0603216C 1
0 1501 Survivability PE No. 0603216( "\
0 1502 Lethality and Target Hardening PE No. 0603216C H
0 2104 Ground Based Radar PE No. 0603216C {g
0 2106 Advanced Theater Sensors PE No. 0603216C A
o 2300 Command Center Element PE No. 0603215C i
o 3102 Engineering and Integration PE No. 0603216C -
0 3205 TMD Special Studies PE No. 0603216C e
] 3208 TMD Integration and Balancing PE No. 0603216C Ay
] 3211 C*I & Operational Analysis PE No. 0603216C '
0 3212 Passive Defense PE No. 0603216C -
] 3213 Active Defense PE No. 0603216C
0 3305 Theater Testbed PE No. 0603216C
There is no unnecessary duplication of effort within SDIO or the DoD.

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: None

MILESTONE SCHEDULE:

Weapons System Assessment

Counterforce simulation

Counterforce C’I Analysis

Sensor Fusion Analysis and Experiments

Target Acquisition/Sensor Assessment
Counterforce BM/C’l Study

Attack Operations simulations

Counterforce targeting and Identification study

00000000
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RESOURCES:: ($ in Thousands)
Project Title: C'T and Operational Analysis

FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program
TMD DEM/VAL 14,642 8,800 12,697 Continuing
TMD EMD 0 0 1,953 Continuing

B.

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

C*I, in the context of this project, is defined as all those command,
control and intelligence functions, serviced by computers and communi-
cations systems, beyond weapon control functions. This project assumes
theater missile defense is an extension of traditional air defense. As
such, TMD will integrate into the existing theater air defense command and
control structure. This project will contain those upgrades to the
theater air defense structure which are required to meet the dynamics of
ballistic missile defense. Integration of sensors and communications
systems will provide enhanced support not only to active defense but
attack operations and passive defense as well.

This effort includes analyzing known and planned unified theater air
defense CONOPS and C’I architectures; identifying information types and
information flows based on stratagems and use; determining the optimum
architecture via trade studies; prototyping of a tactical operation center
to integrate Army TMD assets; initiating upgrades to Air Force command and
control nodes; making improvements for the dissemination of attack
warning, target acquisition, cueing and command information to battlefield
systems; and developing a standard message set that will support the TBM
mission.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Provided analytical support to JROC Special Study Group on C°I.

0 Analyzed theater air defense (I architectures using Extended Air
Defense Simulator (EADSIM).

Created IVAV environment for theater air defense C’I software

0

0 Began ADTOC concept development.

0 Conducted C’I experiments on space-based and strategic assets to
counter theater missile threat.

0 Finalize TMD C’l system requirements.

0 Initiate acquisition efforts for necessary C® modifications.

0 Finalize ADTOC Acquisition Plan.

0 Identify and submit message standards for approval.

0 Begin prototyEing of Air Defense Command Post.

] Demonstrate C° connectivity to national assets.

0 Define AF TACS required upgrades.

0 Perform interoperability testing.

0 Demonstrate Joint Service data link connectivity for C°I.

Program Plan to Completion: This is a continuing program.

¥ 7Q
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Program Element: 0603216C/0604225C Project Number:

PE Title: Theater Missile Defenses

Tactical Programs

April 1993

D. WORK_PERFORMED BY:
0 ESC
o Sencom Inc
0 CAS
0 MITRE Corp
0 GPALS PEQ-TMD
] ACC

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:
1. TECHNICAL CHANGES: None
2. SCHEDULE CHANGES: None
3. COST CHANGES: None

F. PROGRAM DOCUMENTATION:

G. RELATED ACTIVITIES:
0 1106 Sensor Studies and Experiments PE No.
0 1206 Theater Interceptor PE No.
0 1501 Survivability PE No.
] 1502 Lethality and Hardening PE No.
o 2104 Ground Based Radar PE No.
] 2106 Advanced Theater Sensors PE No.
0 2203 Endo/Exo Interceptor PE No.
0 2207 Patriot PE No.
0 2208 ERINT PE No.
o 2209 ACES PE No.
0 2210 THAAD PE No.
0 2212 CORPS SAM PE No.
0 3203 Threat Development PE No.
0 3205 TMD Special Studies PE No.
o 3208 TMD Integration and Balancing PE No.
0 3210 Attack Operations/Counterforce. PE No.
0 3212 Passive Defense PE No.
o 3213 Active Defense PE No.
] 3305 Theater Testbed PE No
There is no unnecessary duplication of effort within

H. OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: Yes

0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C
0603216C

SDIO or the DoD.

3211
Budget Activity: 04
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April 1993
J. MILESTONE SCHEDULE:
0 Architecture IRP/FPR
0 JROC Analysis
0 IV&Y CDR
] Acquisition Strategy for ADTOC
0

Forward TMD message standards for Joint Integration
Engineering Organization approval
AF C® TMD C? definition compliete
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Program Element: 0603216C Project Number: 3212

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

A. RESOURCES: ($ in Thousands)

Project Title: Passive Defense
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

TMD DEM/VAL 1,000 0 0 Continuing

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The purpose of this project is to undertake studies to develop and
demonstrate the means to minimize the effectiveness of Tactical Missiles
(TMs) against high priority assets within the theater. The program will
examine theater asset vulnerability to TMs and conduct analysis to develop
methods to increase survivability against TMs without degrading overall
survivability or mission capability. This program will be centrally
managed and directed by the U.S. Army Strategic Defense Command, which
will report to the SDIO.

The project is currently conducting research into sensor negation,
asset hardening, and other survivability measures for the following
potential targets; GUARDRAIL ground station, corps command posts, US Army
aviation forward area rearm refuel points (FARRPs), the POMCUS sites.

Future year work will address early warning, TM systemic issues, and
rdditiona] theater assets as determined by value and vuinerability.

ROGRAM ACCOMPLISHMENTS AND PLANS:

0 Determined vulnerabilities and defense requirements for GUARDRAIL
ground station and FARRPs.
0 Began work on Corps CPs and POMCUS sites.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

Army TMD Program Office

Waterways Experiment Station

Ballistic Research Lab, APL

Army Materiel Systems Analysis Activity, APL
JTMDPO; WES; BRL; LABCOM; AMSAA

o Q000

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES:  None

COST CHANGES: None

W -
PO

PROGRAM DOCUMENTATION:
RELATED ACTIVITIES:
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Theater Missile Defenses

Project Number: 3212
Budget Activity: 04

Tactical Programs

April 1993
1106 Sensor Studies and Experiments PE No.
1501 Survivability PE No.
2104 Ground Based Radar PE No.
2106 Advanced Theater Sensors PE No.
2300 Command Center Element PE No.
3102 Engineering and Integration PE No.
3205 TMD Special Studies PE No.
3208 TMD Integration and Balancing PE No.
3210 Attack Operations/Counterforce PE No.
3211 C*l & Operational Analysis PE No.
3213 Active Defense PE No.
3305 Theater Testbed PE No

here is no unnecessary duplication of effort within

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: None

MILESTONE SCHEDULE:

FARRP Assessment
GUARDRAIL Assessment
Corps CP Assessment
POMCUS Assessment
SAM Assessment
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FY1994 RDT&E DESCRIPTIVE SUMMARY
Program Element: 0603216C Project Number: 3213
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
March 1993
A. RESOURCES: {$ in Thousands)
Project Title: Active Defense Engineering
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
TMD D%M/VAL 6,000 200 9,767 Continuing
B. BRIEF DESCRIPTIQON OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project provides system engineering and mission analysis
support to define and document the near-term enclave (mid-90s), boost-
phase intercept, and the objective active defense system of systems that
meets user requirements; can be fielded in the required timeframes; and
provides a balance between operational effectiveness, cost and risk.

Conduct theater-level joint BM/C3] active defense architecture trade
studies to provide assessments of various C2, communications, and sensor
options necessary to effectively carry out the joint TMD mission. Assess
required performance levels and necessary timelines for accurate and

timely launch notification, command and control option execution, and
eapon firing doctrine selection.

Establish active defense weapon cueing requirements as a function of
efended area, weapon inventory, and warning system architecture. Quantify
he benefits of early state vector development in terms of interceptor
anagement, communications loading, counterforce asset cueing, and passive
efense implementation options. Complete tradeoffs in sensor performance
nd cost. Quantify the benefits of the current Brilliant Eyes design to
MD and assess the costs and benefits of existing near-term airborne
ptions.

Building on the effort performed in FY93, develop a detailed imple-
entation for boost-phase intercept. Refine the preferred approaches from
ghe FY93 study. Conduct further interceptor trades for concepts which have
nly boost intercept capability with those concepts which permit intercept
ﬂn early midcourse and boost. Develop a low-fidelity model suitable for
se in various simulation analyses. Determine the appropriate mix of
technology deveiopment and demonstration. Initiate development activities
consistent with long-term service and SDIO boost-phase plans.

The Army Integrated TMD Plan will be revised and completed to be
consistent with current guidance and GPALS architecture.

Conduct effectiveness analyses for different theaters and scenarios.
valuate countermeasures and different force postures. Provide data for
he BPI COEA.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3213
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
March 1993
C. PROGRAM ACCOMPLISHMENTS AND PLANS:
0 Developed active defense C’I requirements and architectures.
0 Evaluated battlefield sensor performance requirements.
0 Provided engineering analysis to support TRADOC preparation of COEAs
for Patriot, Corps SAM, and HATMD.
0 Supported CORPS SAM concept definition.
0 Supported GPALS SRR/SDR.
0 Previous planned activities accomplished under project 3208.
o Update BM/C® design and update GPALS SDR as required.
0 Continue to provide COEA support to the user.
0 Support CSAM ASARC/DAB.
0 Complete interface documentation for the active defense system of
systems.
0 Continue Army active defense integration analyses.
0 Continue interface definition for the active defense system of
systems,
0 Develop Air force integrated TMD plan.
0 Conduct joint BM/C3 defense architecture trade studies.
0 Conduct comprehensive cueing study.
0 Initiate boost-phase active defense technology demonstration.
0 Perform boost phase analysis and COEA
Program Plan to Completion: This is a continuing program.
D. WORK PERFORMED BY:
0 £SC
0 SMC
0 GRC
0 NRC
0 ASC
E. COMPARISON WITH fY 1993 DESCRIPTIVE SUMMARY
1.  TECHNICAL CHANGES: Integration activities moved to 3208
2. SCHEDULE CHANGES: As originally planned in project 3208
3. COST CHANGES: Cost reduced per new level of effort
F. PROGRAM DOCUMENTATION:
G. RELATED ACTIVITIES:
0 1501 Survivability PE No. 0603216C
0 1502 Lethality PE No. 0603216C
0 2104 GBR PE No. 0603216C
0 2106 Advanced Theater Sensors PE No. 0603216C
0 2207 Patriot PE No. 0603216C
0 2208 ERINT PE No. 0603216C
0 2210 THAAD PE No. 0603216C
] 2212 Corps SAM PE No. 0603216C
0 3205 Architecture/Studies PE No. 0603216C
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Project Number: 3213
Budget Activity: 04
Tactical Programs

Theater Missile Defenses

March 1993
3208 Integration and Balancing PE No. 0603216C
3211 C41 and Operational Analysis PE Nco. 0603216C
3305 EADTB PE No. 0603216C

is no unnecessary duplication of effort within SDIO or the DoD.

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COQPERATIVE AGREEMENTS: None

MILESTONE SCHEDULE:

Air Force Integrated TMD Plan
Cueing Study

Boost Phase Plan

Technology Demonstration #1
Interface Definition Document
BPI COEA



FY1994 ROT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3301

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

A. RESOURCES: ($ in Thousands)

Project Title: SDIO Test Data Centers
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

TMD DEM/VAL 0 20 3,711 Continuing

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This task provides for overall coordination of Test and Experiment
Data Management support throughout the SDI Program and, as such, is funded
across several SDIO Program Elements.

These Centers archive, catalog, maintain, process, distribute, and
provide controlled access to SDIO experiment data. Their mission is to
serve as the principal repository for SDIO experiment data, and to assist
the analysis and science community with their requirements for information
to evaluate Strategic Defense System feasibility, development, and

implementation. Additicnally, the Data Centers provide specialized data

products and analysis support for SDIO System Elements. Presently, there

are three Data Centers located at DoD centers of expertise in specific
areas of science and technology. They are the Backgrounds Data Center

(BDC), the Plume Data Center (PDC), and the Midcourse Data Center (MDC),
and the Kinetic Energy Weapon Data Center (KDC). Consolidation of MDC and
KDC is under consideration.

C. PROGRAM_ACCOMPL ISHMENTS AND PLANS:

0 Integrated into the Data Centers data from the AST, ARROW, ERINT,

KITE 2, ODES, SRMP, Red Gemini V, Firefly, Red Tigress, DBSS, and

Starbird.

0 Developed detailed ptans for the management of data from the
Midcourse Space Experiment (MSX).

] Finished developing design and implementing master Data Center
catalog.

0 Developed detailed data center cost models based on ingest rates,
archive maintenance, level of archive, total data stored, etc.

0 Began upgrading BDC and MDC capabilities to handle MSX data (approx.
1 TeraByte/yr).

0 Completed development and implemented prototype of Common User
Interface for Data Centers.

0 Completed database on experiment data archive locations.

0 Begin archiving Pre-Launch Data from MSX Program.

0 Integrate into the Data Centers data from ZB, STARS, and
other SDIO experiment programs.

o Begin Data Center mass storage upgrades.

o Integrate AST support data into MDC.

0 Populate database from ground and flight test interceptor
experiments such as THAAD, LEAP, ERINT, Patriot, ARROW, etc.

0 A1l data centers will continue to support archiving, processing, and
distribution for data received through FY 94.



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3301

PE Title:
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Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

Assess data center requirements at all centers to support TMD.
Complete distributed database development at BDC.
Begin receiving MSX data at the BDC, MDC and PDC.
Receive ERINT data at MDC and KDC.

Receive Patriot data at KDC and MDC.

Receive THAAD data at MDC and KDC.

Begin receiving MSTI Booster Test Flight data at MOC.
Receive ODES flight test data at PDC.

Continue receiving Rapid Fire HVG test data at MDC.
Begin receiving THAAD flight test data at MDC.
Receive ARE-3 data at MDC.

Receive CORPS SAM data at MDC and KDC.

Store and manage BE data at PDC, BDC, MDC.

Receive and archive SPASII/III Data at PDC.

Support SDI Plume Analysis Data Program (SPDAP).
Support RAIDS at BDC.

Provide various tevels of support for AST at MDC.
Continue preparing ARGUS/HALO imaging data at PDC.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

Naval Research Lab
Arnold Engineering Development Center
U.S. Army Strategic Defense Command

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES: None
COST CHANGES: None

PROGRAM DOCUMENTATION:
RELATED ACTIVITIES:

1101 Passive Sensors PE No. 0603215C

PE No. 0603214C
1105 Discrimination Technology PE No. 0603215C
1106 Sensors Studies and Experiments PE No. 0603215C/

PE No. 0603216C/
PE No. 0603217C

1202 Exo Integration Technology PE No. 0603215C/
PE No. 0603217C
1209 Endo Integration Technology PE No. 0603215C
2102 BE PE No. 0603215C/
PE No. 0603216C
2103 GSTS PE No. 0603215C
2104 GBR PE No. 0603215C/
PE No. 0603216C
2202 Ground Based interceptor PE No. 0603215C
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C

PE Title:

o

Theater Missile Defenses

2205 Brilliant Pebbles

Project Number: 3301
Budget Activity: 04
Tactical Programs
April 1993

PE No. 0603214C

There is no unnecessary duplication of effort within SDIO or the DoD.

H.

I.

J.
0
o
o
0
0
0
0
0
0
0
o
0
o

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS:
MILESTONE SCHEDULE:

Begin Starbird Data Management

BOC Integrated Science Catalog

Begin IBSS Data Management

Begin AST Data Management

Begin Red Gemini V Data Management
BDC Complete Physical Archive System
Prototype Visual Interface for Space
and Terrestrial Analysis (VISTA)

KDC FOC

Begin MSX Data Management (BDC & MDC)
Support Endo LEAP at KDC

Receive GBI data at MDC and KDC

None

Complete distributed database development at BDC
Begin receiving MSX data at the BDC, MDC and PDC
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3304

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

A. RESOURCES: ($ in Thousands)

Project Title: Targets
FY1992 FY1993 FY1994 Total
Program Name Actual Estimate Estimate Program
TMD DEM/VAL 29,900 39,782 64,062 Continuing

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This task provides for overall coordination of targets and target
support throughout the TMD Program.

1
\.

The objective of the Targets Program is to provide engineering and
threat representative test targets for experiments and for Developmental/
Operational Test (DT/0T). These targets must meet TMD performance, |
engineering, and threat characteristics requirements to provide test
articles that will adequately emulate the expected threat and support
engineering and development tests. Test and Evaluation is the staff ‘
function designated to provide for the design, development, charac-
terization, validation, production, acquisition, and support system tests.
The targets of concern are Boosters, and Re-entry vehicles (RV).

Targets will be designated and developed based on element and system
level development test/experiment requirements. Initial target design and
development will include an engineering and threat representative target
set approved by the Test and Evaluation Working Group (TEWG), and vali-
dated by the intelligence community. Testing will be conducted on the
test targets to ensure that they meet the characterization and validation
requirements of the standard/threat target set. This characterization

will ensure the proper data is available, post test, for accurate and
timely test evaluation.

Products resulting from this effort will include:

0 Pre-production prototypes (target booster, RVs)

0 Flight qualified hardware

0 Pre-production, validated test articles (RVs, Boosters)
for Patriot, ERINT, THAAD

0 Launcher Boosters (STORM, HERA}

0 Range Telemetry Communication Equipment and sensors for data
collection and characterization

PROGRAM ACCOMPEL ISHMENTS AND PLANS:

Fabricated, targets for: ERINT.

Continued planning for ERINT, Patriot, THAAD

Conduct ERINT (2) target flights and 1 Patriot Target Flight.
Initiate Verification and Validation of Theater target systems.
Provide infrastructure support for Boosters systems.

Define Navy TMD target requirements.
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FY1994 RDTAE DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3304

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
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Conduct ERINT target flight tests.

Demonstrate HERA target booster system.

Conduct Patriot target flight tests.

Conduct THAAD target flight tests.

Provide infrastructure support for Minuteman and STARS boosters.
Support Navy TMD Target requirements,

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

USASDC .
Technical & Analytical Services Support/SRS Technologies

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES:  None
COST CHANGES: None

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:

1206 TMD PE No. 0603216C
2104 TMD-GBR PE No. 0603216C
2207 PATRIOT PE No. 0603216C
2208 ERINT PE No. 0603216C
2210 THAAD PE No. 0603216C

here is no unnecessary duplication of effort within SDIO ér the DoD.

OTHER APPROPRIATIONS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: None

MILESTONE SCHEDULE:
Conducted Target Demo flights

Conduct ERINT-1 target flight
Conduct ERINT-2 target flight
Conduct Patriot target flight
Conduct ERINT-3 target flight
Conduct ERINT-4 target flight
Conduct THAAD target flight tests
Conduct Patriot target flight tests
Conduct THAAD target flights
Conduct Corps Sam test flights




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3305

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

A. RESQOURCES: ($ in Millions)

Project Title: Theater Test Bed
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

TMD DEM/VAL 55,637 40,952 38,296 Continuing

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The Theater Test Bed effort will develop and maintain computer-based
nalysis centers to evaluate the component and overall system designs

postulated for Theater Missile Defense. The Theater Test Bed Program will

rovide the capability for operational, doctrine, and materiel developers
nd systems engineers and analysts to address the issues associated with
heater Missile Defense. This effort will develop a common base for
imulation software and the means to augment it with location-unique
oftware for the specific, local analysis and provide the capability for
an-in-the-loop/hardware-in-the-loop experiments and. the networking of
est bed centers. In addition, the effort will identify, design, and
valuate appropriate joint and unilateral experiments. Major test bed

characteristics include real-time operations, a highly interactive user

nvironment, modular, parameter driven models for flexible experiment
onstruction, direct user control, Ada and maximum software portability,
nd security requirements compatible with multinational participation.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 EADTB Program completed the software requirements, and the
Preliminary Design and Critical Design Reviews; formulated the
software Test Plans and procedures and initiated efforts in scenario
development and data collection.

0 UK Test Bed designed the detailed software modules for the planned
experiment.

] Israeli Test Bed became operational in 2Q/FY92. Some enhancements

were identified and the software requirements and design for these

enhancements were developed. An Experiment Plan has been developed
to evaluate missile defense designs and BMC® against defined
threats.

Negotiations for EADTB MOAs with the USAF and STC were initiated.

0 A cooperative effort with the Germans was initiated examining the
feasibility of interoperability between the EADTB software and
German Air Defense simulations.

0 EADSIM 0O&M continued. EADSIM was integrated with the Patriot
Tactical Operation Simulator at Ft. Bliss, and enhancements will be
made to the software.

0 Negotiations on an MOA with the French Government were initiated to
conduct experiments on US (EADSIM) and French simulations that will
identify joint analysis efforts and allow the French to make a more
informed decision on future involvement in the EADTB Program.

[=]
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: .3305
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
] Supported the evolution of architecture concepts and key technology

contributions to TMD by providing a near-term simulation capability
with EADSIM and the continued development of the EADTB.

EADTB software development, testing, and integration will be
completed for Initial Operating Capability which will provide
critical analysis support for the TMD acquisition process. Define
and implement experiments at EADTB locations.

EADTB nodes will be initiated at SDC, USAADASCH, Ft. Bliss, USAF,
and STC.

EADTB O8M will start and enhancements will be identified.

UK Test Bed Program will be replanned to meet emerging US-UK joint
missile defense requirements. An initial experiment will be defined
and planned in detail.

Israeli Test Bed 0&M and experiments will continue; initial
enhancements will be completed.

EADSIM 0&M will continue; enhancements for next version of the
software will be developed .

French MOA negotiations will continue.

Cooperative effort with the Germans will be completed outlining the
feasibility for interoperability between EADTB software and German
simulation. '

Continue discussions with allied countries for cooperative efforts
for EAD and EADTB.

EADTB Program was rebaselined. EADTB Program completed software
development and unit testing for Initial Operating Capability which
provides critical analysis support for the TMD Acquisition process.
EADTB nodes at SSDC, in the Advanced Research Center, and at US Army
Air Defense Artillery School were completed. USAF EADTB node
hardware was purchased.

SHAPE Technical Center EADTB MOA was negotiated.and initial planning
for software integration and joint experiments were initiated.

UK Test Bed Program was replanned to meet emerging UK missile
defense requirements. Development of experiment software continued
at a reduced level of effort waiting UK funding decision.

Israeli Test Bed joint experiments continued examining battle
management command and control issues for an Israeli missile defense
architecture. Man-in-the-loop experiments were planned and executed.
Improvements to weapon capabilities were completed and software was
developed for radar and boost phase intercept enhancements.

EADSIM 0&M continued with enhancements made to TBM trajectories and
command and control capabilities.

French MOA for joint simulation-based analyses was signed by US and
forwarded to French MOD for signature.

Cooperative effort with Germans was completed that outlined
requirements for interoperability between EADTB software and German
simulations. Discussions for an agreement on EADTB with the German
MOD were initiated.

Continue critical analysis support for TMD acquisition process with
experiments at the EADTB locations.

Plan and support MS II preparation for TMD systems.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Element: 0603216C Project Number: .3305
Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
Complete simulation accreditation process and supporting IV & V

actions.

Continue Israeli test bed experiment program in BMC® and boost phase
intercept. Develop follow-on joint experiments program.

Continue UK node experiments.

Continue EADSIM O3M.

EADTB integration testing and software acceptance for Initial
Operating Capability; software development and testing for Final
Operating Capability.

EADTB Zode initiated at SHAPE Technical Center and joint experiments
started.

Execute the French MDA on missile defense simulation-based analysis.
Negotiate and execute a joint EADTB Program with the German MQD.
Continue discussions with allied countries and friends for
cooperative EAD and EADTB efforts.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

Hughes Aircraft Corporation

TRW

Teledyne Brown Engineering

UK Defense Research Agency, Electronics Division
Data Sciences )

Tadiran

TABG

Wales

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None

SCHEDULE CHANGES: EADTB Program delayed 3 months due to delays in
software development.

COST CHANGES: EADTB Program FY93 cost increase covered by small
reductions in other tasks within PMA.

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:

1206 Advanced TMD Weapons PE No. 0603216C
3205 TMD Studies PE No. 0603216C
Army Air Defense Modernization Plan

Army EAD 0&0 Plan

SDIO/SSDC Technical Working Groups

There is no unnecessary dupiication of effort within SDIO or the DoD.

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COQPERATIVE AGREEMENTS:




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number:

PE Title:
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Theater Missile Defenses Budget Activity:

Tactical Programs
April 1993

MILESTONE SCHEDULE:

Israeli Test Bed:
MOA on Test Bed ends

Develop follow-on joint BM/C® experiments

UK Test Bed:
Experiment complete
Develop follow-on joint experiments

Extended Air Defense Test Bed:

Initial operating capability

Huntsville and Ft. Bliss nodes operational
Additional EADTB node installed

Full operating capability

MIL/HWIL development mods complete
Additional EADTB node installed
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3310

PE Title: Theater Missile Defense Budget Activity: 03
Strategic Programs
April 1993

A. RESOURCES ($ in Thousands)

Project Title Test and Evaluation Facilities
FY1992 Fy1993 FY1994 Total

Proqram Name: Actual Estimate Estimate Program

TMD |DEM/VAL 0 1,000 9,962 Continuing

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This task provides for overall coordination of centrally managed
test facilities throughout the SDI Program and, as such, is funded across
several Program Elements.

This objective of this project is to provide adequate, common-user
test and evaluation (T&E) facilities to enable SDIO test and experiment
programs to meet their objectives. Prudent consolidation can enhance 5
efficiency and economy while satisfying user requirements. Facilities i
requirements will be satisfied using existing resources whenever possible.

New and upgraded facilities will only be pursued when no existing capa- !
bility will meet basic requirements. This project includes the following
facilities: Kinetic Energy Digital Emulation Center (KDEC), National |
Hover Test Facility (NHTF), and Kinetic Kill Vehicle Hardware-in-the-Loop N
(KHILS), and the Tunnel 9 Facility.

C. PROGRAM_ACCOMPL ISHMENTS AND PLANS: l

0 KDEC: Provided an archive and information retrieval system for data,
models and simulations associated with KEW development and \
production. ,

0 NHTF: Provided an indoor, inexpensive, repeatable test capability to
demonstrate and validate the propulsion of integrated kinetic energy
interceptor configurations. Performed LEAP hover tests. .

(V] KHILS: Development of high performance infrared (IR) scene gene- }
ration system to support integrated interceptor hardware-in-the-loop
testing. Performed hardware-in-the-loop tests for SEEDD and -
ULTRASEEK programs.

0 KDEC: Provide analysis support for TMD. FOC for 6 DOF simulations
for endo and exoatmospheric interceptors complete.

0 NHTF: Perform hover tests to support solid and liquid propulsion,
and other technology programs.

0 KHILS: Development of advanced scene generation and projection
system to include broadband spectrum and the inclusion of aero-optic
effects. Perform tests to support TMD, SIT and INETS programs.

0 TUNNEL 9: Develop shroud removal and jet interaction tests for TMD.
Development of full flight aerothermal heat soak capability for
endointerceptors.

0 KDEC: Perform TMD interceptor 6 DOF simulations.

0 NHTF: Perform hover tests to support THAAD. Incorporate captive
carry test capability to augment hover testing.




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3310

PE Title:
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Theater Missile Defense ~ Budget Activity: 03

Strategic Programs
April 1993

KHILS: Complete advanced wideband scene generation and projection
capability. Support hardware-in-the-loop tests for TMD, SIT and
ISTC.

TUNNEL 9: Perform thermostructural tests of THAAD interceptor.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

US Army Strategic Defense Command
Wright Labs

Phillips Labs

Naval Surface Warfare Center

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TJECHNICAL CHANGES: None.

SCHEDULE CHANGES: None.
COST CHANGES: Cost reflects increase in TMD activities in 3310.

PROGRAM DOCUMENTATION:
RELATED ACTIVITIES:

1202 LEAP PE No. 0603217C
1502 Lethality & Tgt Hardening PE No. 0603216/17C
2104 GBR PE No. 0603216C
2201 Space Based Interceptor PE No. 0603216C
2207 Patriot PE No. 0603216C
2207 TMD Pt No. 0603216C
2208 ERINT PE No. 0603216C
2209 ACES PE No. 0603216C
2210 UTTMDS PE No. 0603216C
2210 THAAD PE No. 0603216C
2212 Corps SAM PE No. 0603216C
3107 Environ, Siting & Facilities PE No. 0603218C
3208 TMD Integration and Balancing PE No. 0603216C
3301 Test Data Centers PE No. 0603216/17C
3304 Test Facilities/Targets PE No. 0603216C
3311 Mobile Test Assets ' PE No. 0603216/17C
3313 Test Ranges PE No. 0603216C

here is no unnecessary duplication of effort within SDIO or the DoD.

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: None

MILESTONE SCHEDULE:

KDEC THAAD Build compiete
KHILS TMD testing



FY1994 RDT&E DESCRIPTIVE SUMMARY

Progra% Element: 0603216C Project Number: 3310
PE Title: Theater Missile Defense Budget Activity: 03
Strategic Programs
April 1993

Tunnel 9 THAAD testing

KDEC FOC

KDEC TMD Support

Tunnel 9 Flight Dup Upgrade I0C

NHTF THAAD Hover Tests

KHILS FOC Broad band scene generation
THAAD DT Testing

Patriot

ERINT
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3311

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

A. RESQURCES: ($ in Thousands)

Project Title: Mobile Test Assets
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

TMD DEM/VAL 0 290 0 Continuing

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This task provides for overall coordination of test mobile assets
throughout the SDI Program and, as such, is funded across several Program

Elements.

This project allocates resources to develop, operate, maintain, and
upgrade SDIO mobile test assets. SDIO test and technology experiment pro-
grams require adequate test resources, ranges, monitoring and data collec-
tion to accomplish their test objectives. When existing ranges/launch
locations and fixed facilities do not have sufficient capability to
support SDIO test and experiment requirements, mobile assets will be
programmed consistent with overall T&E requirements. This project
currently supports the range support ship, USNS Redstone and High Altitude
Observatory (HALO). In subsequent years the plan is to consolidate other
common user mobile test assets under this project. The USNS Redstone and
her electronic system, the M247 Flight Test Support System, were speci-

fically designed and developed by the Navy Strategic Systems Program.

will be used to perform the range support mission for SDIO Theater Missile
Defense (TMD) tests where Wake Island serves as the target launch
location. Wake Island has not traditionally been used as a range asset
and is not equipped for this mission. HALO is a Gulfstream III B aircraft
which has the ability to fiy at very high altitudes. HALO is outfitted
with many sensors designed to record tests such as missile reentries,

booster launches, and experiments in earth orbit.

C. PROGRAM _ACCOMPLISHMENTS AND PLANS:

0 Provide flight test support, range safety and data collection for
interceptor technology programs at Wake Island with the USNS

Redstone.

0 Provide flight test support, range safety and data collection for

Theater Missile Defense Countermeasure Mitigation Program (TCMP).

0 Provide flight test support, range safety, and data collection for

interceptor tests.

Program Plan to Completion: This is a continuing program.

D. WORK PERFORMED BY:

0 U.S. Army Strategic Defense Command
0 Strategic Systems Program, Department of the Navy
0 45th Space Wing, Department of the Air Force
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3311
PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:
TECHNICAL CHANGES: None

SCHEDULE CHANGES:  None
COST CHANGES: None

G PN

F. PROGRAM DOCUMENTATION:

G. RELATED ACTIVITIES:

0 1701 Launch Services PE No. 0603217C
0 3304 Targets PE No. 0603218C
o 3310 TA&E Facilities PE No. 0603218C
There is no unnecessary duplication of effort within SDIO or the DoD.

H. OTHER APPROPRIATION FUNDS: None

I. INTERNATIONAL COOPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:

Memorandum of Agreement signed
Compatibility Test

Arrival Wake Island

System Checkout

TCMP Tests

Target Demo Tests

TCMP Tests
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FY 1994-95 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3313

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

A. RESQURCES:: ($ in Thousands)

Project Title: Test Ranges
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

TMD DEM/VAL 0 750 14,944 Continuing

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This task provides for overall coordination of centrally managed
test range support throughout the SDI Program and, as such, is funded
across several Program Elements.

This objective of this project is to provide adequate, common-user
test and evaluation (T&E) ranges to enable SDIO test and experiment pro-
grams to meet their objectives. This is the first year these projects are
consolidated for management purposes; the plan is to further consolidate
management for other multi-user ranges in future years. Prudent consoli-
dation can enhance efficiency and economy while satisfying user require-
ments. Range requirements will be satisfied using existing resources
whenever possible. New and upgraded ranges will only be pursued when no
existing capability will meet basic requirements. This project includes
the following ranges: WSMR, USAKA, Wake Island, ESMC LC-20, Rapid Optical
Beam Steering (ROBS) support, Millstone Hil1, Wake Instrumentation and KMR
Instrumentation. '

C. PROGRAM ACCOMPL ISHMENTS AND PLANS:

0 USAKA operations and maintenance: Provided test infrastructure
support to include range instrumentation upgrades, power station,
fire station, security, inter-island transportation and maintenance
of facilities to meet planned flight test requirements.

o WSMR operations: Provided test infrastructure support for SDIO
interceptor technology programs.

0 WAKE ISLAND: Provide overall launch services management for targets
supporting SDIO flight experiments. Provide test infrastructure
support inciuding communication, security CCTV, photography and
instrumentation interfaces.

] USAKA: Provide test infrastructure support to include range
instrumentation upgrades, power station, fire station, security,
inter-island transportation and maintenance or facilities to meet
planned flight test requirements.

0 WSMR:  Provide test infrastructure support for SDIO interceptor
technology programs. Began work on activation of off-range
corridors for TMD THAAD.

0 WSMR: Improve communications system (secure and non-secure).
Improve muiti-object tracking capability. Install real-time data/
graphics displays to support new tests. Support ERINT, Patriot MMS,
and THAAD flights. Support LENS test(s). Operate Off-Range
Corridors,



FY 1994-95 BIENNIAL ROT&E DESCRIPTIVE SUMMARY

Program Element: 0603216C Project Number: 3313

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

A. RESOURCES: ($ in Thousands)

Project Title: Test Ranges
FY1992 FY1993 = FY1994 Total

Proaram Name: Actua)l Estimate Estimate Program

TMD DEM/VAL 0 750 14,944 Continuing

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This task provides for overall coordination of centrally managed
test range support throughout the SDI Program and, as such, is funded
across several Program Elements.

This objective of this project is to provide adequate, common-user
test and evaluation (T&E) ranges to enable SDIO test and experiment pro-
grams to meet their objectives. This is the first year these projects are
consolidated for management purposes; the plan is to further consolidate
management for other multi-user ranges in future years. Prudent consoli-
dation can enhance efficiency and economy while satisfying user require-
ments. Range requirements will be satisfied using existing resources
whenever possible. New and upgraded ranges will only be pursued when no
existing capability will meet basic requirements. This project includes
the following ranges: WSMR, USAKA, Wake Island, ESMC LC-20, Rapid Optical
Beam Steering (ROBS) support, Millstone Hill, Wake Instrumentation and KMR
Instrumentation.

C. PROGRAM ACCOMPLISHMENTS AND PLANS:

0 USAKA operations and maintenance: Provided test infrastructure
support to include range instrumentation upgrades, power station,
fire station, security, inter-island transportation and maintenance
of facilities to meet planned flight test requirements.

0 WSMR operations: Provided test infrastructure support for SDIO
interceptor technology programs.

0 WAKE ISLAND: Provide overall launch services management for targets
supporting SDIO flight experiments. Provide test infrastructure
support including communication, security CCTV, photography and
instrumentation interfaces.

0 USAKA: Provide test infrastructure support to include range
instrumentation upgrades, power station, fire station, security,
inter-island transportation and maintenance or facilities to meet
planned flight test requirements.

0 WSMR: Provide test infrastructure support for SDIO interceptor
technology programs. Began work on activation of off-range
corridors for TMD THAAD.

0 WSMR: Improve communications system (secure and non-secure).
Improve multi-object tracking capability. Install real-time data/
graphics displays to support new tests. Support ERINT, Patriot MMS,
and THAAD flights. Support LENS test(s). Operate Off-Range
Corridors.
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FY 1994-95 BIENNIAL RDTAE DESCRIPTIVE SUMMARY

Prongm Element: 0603216C Project Number: 3313

PE Title: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

] USAKA: Upgrade telemetry system and recording capability. Improve '
range safety system for high-dynamic interceptors. Expand communi- %
cations to accommodate more complex tests. Upgrade to radar system §:
(ALCOR, etc.), Global Positioning System. !
0 Wake Island: Preparation for TCMP tests. Install range safety
system.

0 ROBS: Conduct range demonstration. Begin upgrade.

Program Plan to Completion: This is a continuing program.

D. WORK PERFORMED BY:

0 US Army Strategic Defense Command
0 White Sands Missile Range

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

1. TECHNICAL CHANGES: None ”

2. SCHEDULE CHANGES: None 5

3. COST CHANGES: None f
F. PROGRAM DOCUMENTATION: ?
G. RELATED ACTIVITIES:

o 2207 Patriot PE No. 0603216C

0 2208 ERINT PE No. 0603216C

0 2210 THAAD PE No. 0603216C

0 2212 Corps SAM PE No. 0603216C

0 3304 Targets PE No. 0603218C

o 3311 Mobile Test Assets PE No. 0603218C *

There is no unnecessary duplication of effort within SDIO or the DoD. ii
H. OTHER APPROPRIATION FUNDS: None )
I. INTERNATIONAL COOPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:

TMD Program Introduction to 45th Space Wing
TMD Program PRD for Wake Island

TMD Program OR for Wake Island

THAAD

Patriot

ERINT

oo o000
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Elements: 0603216C Project Number: 4000
PE Titles: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993
A. RESOURCES: ($ in Thousands)
Project Title: Operational Support Costs
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program
322

THMD DEM/VAL 891
B.

0 Continuing

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project provides program management, system engineering, and
program control support common to all other projects within these PEs.
Program management tasks include SDIO and Executing Agent central manage-
ment functions, including those that support the Office of the Director,
Strategic Defense Initiative and his supporting staff located within the
Pentagon. Typical system engineering tasks inciude review and analysis of
technical project design, development and testing, test planning, assess-
ment of technology maturity and technology integration across SOIO
projects; and support of design reviews and technology interface meetings.
Program control tasks include assessment of schedule, cost, and perform-
ance, with attendant documentation of the many related programmatic
issues. This project supports funding for personnel and expenses for
travel (TDY), training, rents, communications, information management,
utilities, printing, reproduction, supplies, and equipment.

PROGRAM ACCOMPLISHMENTS AND PLANS:

o The funding provided by this project has enabled and will enable the
executing agents to centralize funding and management of common and
recurring operating costs. This optimizes their value across the
entire range of SDIO projects, and allows technical research funding
to be-devoted solely toward that purpose. This strategy of central-
izing management will continue to occur throughout this program.

WORK PERFORMED BY: The System Engineering and Program Control tasks
could be performed through a number of support contracts, and civilian
program managers as employees of the Army Strategic Defense Command and
the Air Force. Work could be performed by the following major
contractors:

Ford Aerospace Division
ANSER Inc.

COLSA Inc.

GRC Inc.

Hewlett Packard

20 Q00

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES: This project supports all other SDIO projects
within these PEs. There is no unnecessary duplication of effort within
SDIO or the DoD.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Elements: 0603216C Project Number: 4000

PE Titles: Theater Missile Defenses Budget Activity: 04
Tactical Programs
April 1993

G. OTHER APPROPRIATION FUNDS: None

H. MILESTONE SCHEDULE:

] Products are generated on an as-required basis in support of the
SDIO technology and management projects.
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PE SUMMARY

Program Element: 0603214C Budget Activity: 03
PE Title: Space-Based Interceptors Strategic Programs
A. RESOURCES: ($ In Thousands)
Project Number FY1992 FY1993 FY1994 Total
and Title: Actual Estimate [Estimate Program
1101 Passive Sensors 9,000 0 0 Continuing
1104 Signal Processing 2,200 0 0 Continuing
1501 Survivability 4,700 0 0 Continuing
1502 Leth & Tgt Hard 5,600 1,390 0 Continuing
1504 Matls & Structure 2,766 0 0 Continuing
2205 Brilliant Pebbles 384,075 218,610 0 Continuing
3304 Targets 6,693 0 0 Continuing
4000 Operational Support 18,863 0 0 Continuing
TOTAL 433,897 220,000 0
B- BRIEF DESCRIPTION OF ELEMENT:

Includes manpower authorizations and the associated costs specifically
identified and measurable to the following:

Programs, projects, and activities (and supporting programs, projects, and
activities) that have as a primary objective the conduct of research on
space-based kinetic-kill interceptors and associated sensors that could
provide an overlay to ground-based anti-ballistic missile interceptors.

C. MAJOR PROGRAM ELEMENT CHANGES:

Project funding has been shown under the Program Element to which
each project was assigned in each year. Some of these Program
Elements have subsequently been redefined due to program and
organizational restructuring. Such project funding changes include
the following:

* Due to a recent Secretary of Defense decision, the Brilliant
Pebbles project has been transferred to the Follow-On
Technologies Program Element and changed from a budget
category 6.3B to a budget category 6.3A program.
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PE SUMMARY
Proger Element: 0603215C
PE Title: Limited Defense System
A. RESOURCES: ($ In Thousands)
Project Number FY1992 FY1993
and Title: Actual Estimate
1101 Passive Sensors 25,563 21,780
1102 *wave Radar Tech 11,950 10,305
1103 aser Radar Tech 13,500 0
1104 1gna] Processing 28,355 18,510
1105 Discrimination 85,066 84,409
1106 Sens Stud & Exp 165,049 141,788
1110 %ensor Integration 20,900 48,670
1201 Int Studies & Anal 35,818 15,235
1202 Interceptor Integ 78,000 140,392
1204 Int Studies & Anal 0 7,500
1208 §1sc Int 475 200
1209 Endo Tech 24,500 18,910
1211 Inter/Facil 16,525 0
1403 Computer Eng 704 3,600
1405 Communications Eng 10,322 12,205
1501 Survivability 57,292 25,367
1502 Leth & Tgt Hard 0 4,725
1504 Matls & Structure 0 11,065
1701 aunch Services 0 29,868
2102 73,793 239,500
2103 STS 118,186 11,500
2104 GBR 23,007 91,180
2201 SBI 9,000 0
2202 GBI 182,730 90,000
2203 E21 63,630 0
2300 Command Center 71,943 51,220
2304 Software Eng 7,981 6,625
2307 CINC Command Element 0 1,128
3102 System Eng 89,985 88,052
3103 SDI Metrology 2,105 2,350
3104 ILS 4,304 2,920
3105 Prod & Manu 8,997 8,839
3108 Ops Environments 958 59
3109 Sys Sec Eng 11,513 12,595
3110 Surviv Eng 1,449 562
3111 Surveillance Eng 9,320 4,950
3112 Sys Eng Support 26,550 11,120
3113 Ground Common 14,250 0
3114 Launch Common 600 0
3115 GPALS Sys Eng 0 4,993
3201 Architecture & Anal 0 4,320
3202 Operations Interface 0 8,041
3207 System Analysis 25,175 11,950
3301 Data Center 0 10,000
3302 System Test Envir 0 91,067
3303 System Test Eval 0 3,758
3304 Tgrgets 70,404 99,770
3306 Comp Res & Eng 17,045
3307 AST 38,314 37,830
3308 Sys Simulator 10,123 7,398

Budget Activity: 03
Strategic Programs

FY1994
Estimate

24,417
6,544

0
14,650
68,368
83,021

0
14,651

0
4,884
0

0

0

0
10,037
19,533
4,884
1,172
0

140,074
0
100,124
0
238,176
0
76,318
4,980
1,757
49,580
1,451
3,906
3,476
0
12,776
600
3,900
9,744
965

0

0
4,084
0
6,837
9,767
53,718
5,860
84,974
11,731
24,418
5,458

Total
Program

Continuing
Continuing
Completed

Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Completed

Completed

Transferred
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing

Continuing
Completed

Continuing

Completed

Continuing

Completed

Continuing

Continuing

Continuing .
Continuing
Continuing
Continuing
Continuing
Completed
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing
Continuing




PE SUMMARY

Program Element: 0603215C Budget Activity: 03
PE Title: Limited Defense System Strategic Programs
A. RESOURCES: ($ In Thousands)

Project Number FY1992 FY1993 FY1994 Total

and Title: Actual Estimate [Estimate Program
3309 Sys Level T&E 24,419 31,215 35,069 Continuing
3310 T&E Facilities 0 25,370 19,534 Continuing
3311 Mobile Test Assets 0 16,410 0 Continuing
3312 Sys Tst Env Spt 0 7,421 4,884 Continuing
3313 Test Ranges 0 19,995 14,651 Continuing
3314 BMD OT&E 0 925 4,000 Continuing
4000 Operational Support 19,229 59,717 10,486 Continuing

SUBTOTAL 1,481,984 1,674,354 1,195,459
Military Construction

1105 Discrimination 0 5,400 0 Continuing
2300 Command Center 0 0 30 Continuing
SUBTOTAL 0 5,400 30
TOTAL 1,481,984 1,679,754 1,195,489
B. BRIEF DESCRIPTION OF EiEMENT:

Includes manpower authorizations and the associated costs specifically
identified and measurable to the foliowing:

Programs, projects, and activities {and supporting programs, projects, and
activities) which have as a primary objective the development of systems,
components, and architectures for a deployable anti-ballistic missile sys-
tem, including one or an additional number of anti-missile sites and
space-based sensors, that is capable of providing a highly effective
defense of the United States against limited ballistic missile threats,
including accidental or unauthorized launches or Third World attacks, but
below a threshold that would bring into question strategic stability.
Such activities shall include those activities necessary to develop and
test systems, components, and architectures capable of deployment as part
of an ABM Treaty-compliant initial site defensive system. For purposes of
planning, evaluation, design, and effectiveness studies, such programs,
projects, and activities may take into consideration both the current
limitations of the ABM Treaty and modest changes to its numerical
limitations and its Timitations on the use of space-based sensors.

C. MAJOR PROGRAM ELEMENT CHANGES:

Project funding has been shown under the Program Element to which
each project was assigned in each year. Some of these Program
Elements have subsequently been redefined due to program and

b 108



PE SUMMARY

Budget Activity: 03

Program Element: 0603215C
Strategic Programs

PE Titﬂe: Limited Defense System

organizational restructuring. Such project funding changes include

the following:
Funding for Targets, National Test Bed, T&E Facilities/Launch,
Test Ranges and Test Assets has been moved from Program

Element 0603218C to this Program Element to more properly
align the project funding with the intended application of the

project.

*
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Program Element:

PE Title: Follow-On Technologies Advanced Technology
Development
A. RESOURCES: ($ In Thousands)
Project Number FY1992 FY1993 FY1994 Total
and Title: Actual Estimate Estimate Program
1110 Sensor Integration 0 0 29,301 Continuing
1201 Int Studies & Anal 0 2,500 0 Continuing
1202 Interceptor Integ 47,035 44,023 48,835 Continuing
1203 Hypervelocity Tech 6,166 0 0 Continuing
1204 Int Studies & Anal 10,993 0 5,861 Continuing
1209 Endo Tech 25,530 0 0 Completed
1210 Navy Exo 6,550 0 0 Transferred
1212 D-2 Program 5,768 9,800 4,884 Continuing
1301 FEL Technology 22,269 14,232 0 Transferred
1302 Chem Laser Tech 99,158 69,464 59,100 Continuing
1303 Neutral Part Beam 75,020 39,226 25,577 Continuing
1304 NDEW Tech 4,817 0 0 Completed
1305 ATP/FC Tech 60,106 20,867 10,597 Continuing
1307 DE Demo 0 18,188 4,862 Continuing
1502 Leth & Tgt Hard 25,127 1,551 0 Continuing
1503 Power 23,795 22,879 9,767 Continuing
1504 Matl)s & Structure 24,705 2,600 4,828 Continuing
1701 Launch Services 57,661 0 50,556 Continuing
1702 Spec Test Act 31,081 32,380 4,884 Completed
2106 ACTS 0 15,435 22,464 Continuing
2204 DEW Concept Def 1,478 0 0 Completed
2205 Brilliant Pebbles 0 0 72,671 Continuing
3301 Data Center 0 2,990 0 Continuing
3311 Mobile Test Assets 0 850 0 Continuing
4000 Operational Support 88 2,279 0 Continuing
4305 Min Acc for PET 1,027 500 0 Completed
TOTAL 528,374 299,764 354,187
B. BRIEF DESCRIPTION OF ELEMENT:
Includes manpower authorizations and the associated costs specifically
identified and measurable to the following:
Programs, projects, and activities that have as a primary objective the
development of technologies capable of supporting systems, components, and
architectures that could produce highly effective defenses for the future
and which the Secretary has determined are necessary in the national
security interests of the United States to be maintained under the
Strategic Defense Initiative Organization.
C. MAJOR PROGRAM ELEMENT CHANGES:

0603217C

PE SUMMARY

Budget Activity: 02

Project funding has been shown under the Program Element to which
each project was assigned in each year.
Elements have subsequently been redefined due to program and

organizational restructuring. Such project funding changes include

the following:

Some of these Program



Prog
PE 1

jram Element:
[itle:

PE SUMMARY
0603217C Budget Activity: 02
Follow-On Technologies Advanced Technology
Development

A recent Secretary of Defense budget decision has proposed a
Program Element name change from Other Follow-On Technologies
to Follow-On Technologies

Under the same SECDEF budget decision, the Brilliant Pebbles
has been transferred into this Program Element from the
Spaced-Based Interceptors Program Element.

In accordance with the guidance provided in the FY33 Defense
Authorization Act, two far-term directed energy projects have
been transferred out of SDI0O sponsorship, as follows:

Project 1301, Free Electron Laser (FEL), has been transferred
to the Army.

The Airborne Laser portion of Project 1307, DE Demonstrations,
has been transferred to the Air Force.
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PE SUMMARY

Program Element: 0602790C Budget Activity: 01

PE Title: SBIR/STTR Technology Base

A. RESOURCES: ($ In Thousands)

Project Number FY1992 FY1993 FY1994 Total

and Title: Actual Estimate [Estimate Program

1602 New Concepts Dev 0 0 42,552 Continuing
TOTAL 0 0 42,552

B. F DESCRIPTION O ENT:

Includes manpower authorizations and the associated costs specifically
identified and measurable to the following:

Programs, projects, and activities pursued under the Small Business
Rgsearch and Deveiopment Enhancement Act of 1992 that have as a primary
objective:

0
0

Small Business Innovative Research (SBIR) Program projects
Small Business Technology Transfer (STTR) Program projects

JOR _PROGRAM CHANGES :

Project funding has been shown under the Program Element to which
each project was assigned in each year. Some of these Program
Elements have subsequently been redefined due to program and
organizational restructuring. Such project funding changes include
the following:

* A1l SBIR/STTR activities have been transferred out of the
Research & Support Activities Program Element 0603218C (Budget
Activity 03) and moved into Program Element 0602790C (Budget
Activity 01).



Budget Activity: 03
Strategic Programs

PE SUMMARY

Program Element: 0603218C
PE Title: Research & Support Activities
A. RESOURCES: (§ In Thousands)
Project| Number FY1992 FY1993 FY1994
and Titlle: Actual Estimate stimate
1503 Power 505 21,600 0
1504 Matls & Structure 250 10,150 0
1601 ISAT 62,259 85,205 50,409
1602 New Concepts Dev 37,145 41,513 0
3107 Enyir Siting & Facil 6,102 5,680 5,606
3201 Architecture & Anal 3,259 850 0
3202 Operations Interface 7,505 0 0
3203 Intel Threat Dev 10,274 14,875 10,245
3204 Countermeasures Integ 17,127 17,266 22,330
3206 System Threat 8,350 9,231 10,062
3301 Data Center 12,591 0 0
3302 System Test Envir 77,398 0 0
3303 System Test Eval 5,220 0 0
3304 Targets 49,417 13,270 0
3306 Comp Res & Eng 29,114 0 0
3310 T&E Facilities 42,426 0 0
3311 Mopi]a Test Assets 12,439 0 0
3312 Sys Tst Env Spt 12,142 0 0
4000 Opprational Support 269,647 201,546 256,709
4302 Technology Transfer 2,592 2,239 2,862

SUBTOTAL 665,762 423,425 358,223
Militar Constructiﬁn
3107 EnLir Siting & Facil 5,100 0 2,697

SUBTOTAL 5,100 0 2,697

TOTAL 670,862 423,425 360,920
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PE SUMMARY

Program Element: 0603218C Budget Activity: 03

PE Title: Research & Support Activities Strategic Programs

B. BRIEF DESCRIPTION OF ELEMENT:
Includes manpower authorizations and the associated costs specifically
identified and measurable to the following:
Programs, projects, and activities that have as primary objectives the
following:
0 The provision of basic research and technical, engineering, and
managerial support to the programs, projects, and activities within the
other SDIO program elements.
o Innovative science and technology projects.
0 The provision of necessary test and evaluation services other than
those required for a specific program element.
] Program management.

C. MAJOR PROGRAM E|EMENT CHANGES:

Project funding has been shown under the Program Element to which
each project was assigned in each year. Some of these Program
Elements have subsequently been redefined due to program and
organizational restructuring. Such project funding changes include
the following:

* Funding for Targets, National Test Bed, T&E Facilities/Launch,
Test Ranges and Test Assets has been moved from this Program
Element to Program Elements 0603216C and 0603215C to more
properly align the project funding with the intended
application of the project.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1101
PE Title: Limited Defense System Budget Activity: 03

Strategic Programs
April 1993

RESOURCES: ($ in Thousands)
Project Title: Passive Sensors

FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program
LDS DEM/VAL 25,563 21,780 24,417 Continuing
SBI DEM/VAL 9,000 0 0 Continuing

B.

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This program performs research & development in: visible through
infrared focal plane arrays, cryogenic cooling, optics hardware and
cryogenic-based signal processing technologies. The efforts are crucial
toward fielding National and Theater Missile (NMD, TMD) systems. Specific
technology areas include: infrared focal plane arrays using silicon and
mercury cadmium telluride materials, focal plane readouts using state-of-
the-art electronics components, mirror hardware using silicon carbide or
beryllium, innovative cryogenic signal processing techniques; maintenance
of optical and electro-optical test facilities to verify component
performance, cryogenic cooler development to cool focal plane arrays and
associated optical hardware, sensor performance models and optical
signature software codes which allow modeling of optical systems.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 The Mosaic Array Data Compression and Analysis Program continued to
refine the baseline design for advanced focal plane array analog
signal processing modules.

0 Silicon detectors with on-chip correlated double sampling were
fabricated.

0 Silicon detectors with internal gain were fabricated.

0 An effort to fabricate readouts for large area MWIR HgCdTe detector
arrays was initiated.

0 Fabricated InSb detector arrays for application to BE and BP
programs.

0 Advanced materials processing techniques using Molecular Beam
Epitaxy (MBE) and Metallic Oxide Chemical Vapor Deposition (MOCVD)
was continued.

0 LWIR HgCdTe detector arrays were evaluated for low background
applications (for space environments).

0 Cooler assessments for BP and BE applications were initiated and
manufacturability issues identified.

0 Fabrication of two different 65K Stirling cryocooler designs was
completed and testing began.

0 A producibility program for BE and BP detectors was initiated.

0 Investigation into anomalous scatter of beryllium mirrors was
continued.

0 Optical Signatures Code was extended to include visible sensors.

0 HYWAYS focal plane arrays were tested. )

0 Deliverables of HYWAYS Phase 2, Producibility Engineering and
Planning, were tested.
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Deliverables of HYWAYS advanced technology hybrid focal plane arrays
were characterized. :

Deliverables of HYWAYS prepilot 1ine production hybrid focal plane
arrays were characterized.

The Mosaic Array Data Compression and Analysis Program (MADCAP) was
continued. Prototype processors will be developed.

An effort to fabricate readouts for large area MWIR HgCdTe detector
arrays was continued.

Advanced focal plane technology development in VLWIR IBC silicon
arrays was developed.

Prototype tow background LWIR HgCdTe detector arrays continued in
development.

The ALIRT effort completed fabrication of a 512 x 512 focal plane
subsystem.

Life testing of 65K Stirling cryocoolers continued.

The Single Stage Turbocooler program was continued.

The 65K Stirling cryocooler for SPAS III was integrated for flight
test.

Fabricated six 14.6 x 12.9 cm lightweight rectangular beryllium
mirror blanks and spherically polished one.

Four beryllium mirror blanks were spherically polished to BRDF of
1 x 107 at 2° and 10.6 gm.

Beryllium mirror blanks will be fabricated, polished, and tested.
Demonstration of contamination removal techniques.

Demonstration of 65K Stirling cryocooler.

LWIR HgCdTe focal plane array program continued.

10K sorption cryocooler continued.

Very large area MWIR hybrids demonstrated.

MADCAP program continued.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

Major Contractors:

Hughes Aircraft

Rockwell International
Lockheed Missile Systems
Amber Engineering

Santa Barbara Research Center
JPL

Aerojet

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES: 65K Cryocooler Program Delayed

COST CHANGES: TBD

PROGRAM DOCUMENTATION:
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Program Element: 0603215C

Producibility efforts as well
coordinated with DARPA, DNA, and NASA.

FY1994 RDT&E DESCRIPTIVE SUMMARY

within SDI10 or the DoD.

H.

I.

J.
0
0
0
o
o
0
0
0
0
0

OTHER APPROPRIATION FUNDS: None
INTERNATIONAL COOPERATIVE AGREEMENTS: Yes
MILESTONE SCHEDULE:

SSC Cooler Life Testing started

SHIELD, LLUM, and SHADOW program underway to design,
fabricate, and test hybrids to BE GPALS Specs
LLUM program currently underway to design,
fabricate, and test LWIR hybrids for BE GPALS
Materials Research for a LWIR sensor completed

BE GPALS option design under the SHIELD program
almost complete. The HYWAYS and Si BRIDGE
technology transferred to the SHIELD program

LWIR Low Background Hybrids demonstrated

VLWIR Production Readiness demonstration

SHADOW program completed and will deliver an X
number of hybrids that have met BE’s requirements
SHADOW technology transferred into the MWIR hybrid
MANTECH program to enhance producibility for BE
GPALS

SHIELD program deltivers 6 staring and 6 scanning
hybrids for use for GPALS

SHADOW technology transferred to a MWIR hybrid
MANTECH program that will enhance producibility
for GPALS

Production Line Demonstration of M/LWIR Hybrids
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Project Number: 1101

0603215C
0603215C
0603214C
0603215C
0603215C

Pt Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993
G. RELATED ACTIVITIES: This project provides high performance,
radiation hardened, producible IR focal planes for programs requiring IR
sensors.
0 2102 BE PE No.
0 2103 GSTS PE No.
) 2205 BP PE No.
] 2202 GBI PE No.
0 2201 SBI PE No.

as radiation hardness goals will be
There is no duplication of effort



FY1994 RDT&E DESCRIPTIVE SUMMARY
ProgramLE1ement: 0603215C Project Number: 1102
PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993
A. RESOURCES: ($ in Thousands)
Project Title: Microwave Radar Technology
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
LDS DEM/VAL 11,950 10,305 6,544 Continuing
B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project addresses advanced radar system designs and critical
component technologies needed to build long range radar systems with
search, detection, tracking, discrimination and kill assessment functions
for multiple targets. Targets are threat ballistic missile reentry
vehicles and associated objects at both endo- and exo-atmoespheric ranges.

The project provides the critical technologies for radar systems that
support Strategic and Theater Missile Defense architectures.

Large Radar Technology: This program is developing an advanced

radar technology base necessary to meet the functional performance
requirements of large aperture, phased array radars to support strategic

a
e

—h (D

d theater missile defense during all phases of threat flight,
phasizing endo- and exo-atmospheric tracking, fire control, and
ngagement functions with focus on developing solid state RF components,
iber optic interconnects and waveform processors.

Innovative Radar Technology: This program is developing radar
echnologies which have direct benefit for national and theater radars
perating in electronic countermeasure and nuclear environments. Projects
nclude resonant target phenomenology, synthetic aperture radar hardware
nd demonstrations, and track error compensation technologies.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Fabricated and evaluated high power X-band solid state transmit/
receive modules for populating 32-element tray.

0 Continued development and fabrication of real-time waveform
processor (RTWP).

p Completed fabrication of medium power X-band transmit/receive
modules.

0 Accepted delivery of 32 high power, solid state, transmit and
receive modules assembied onto a single tray with 32 antenna
elements.

D Accepted delivery of 20 medium power, transmit and receive modules
and 10 antenna elements.

D Evaluated performance of high and medium power transmit and receive

modules.

o Started an advanced radar processing experiment (ARPEX) development
program.

D Demonstrated RF-to-Light-to-RF transmission with fiber optic
components.

1] Developed and demonstrated fiber optic time delay unit.




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1102
PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993
] Delivered High Density Power Conditioners.
0 Completed resonant radar cross section (RCS) signature testing.
] %g¥a;nue development and fabrication of Real Time Waveform Processor
).
0 Delivery of waveform generator.
0 Continue development of Fiber Optic beamformer assembly.
0 Continue development of hardware and software components in support
of Radar Waveform Processing Demonstration.
0 Continue fabrication and assembly of ARPEX processor planned for

HWIL signal processing demonstration.

Program Plan to Completion: This is a continuing program.

WORK_PERFORMED BY:

This program is managed by the U.S. Army Strategic Defense Command,

and by SDIO/TNS for Innovative Microwave Radar Research.

Major Contractors:
Phase IV (subcontractor Westinghouse)

Texas Instruments
Dynetics
GE Aerospace

COMPARISON WITH FY 1693 DESCRIPTIVE SUMMARY:

TJECHNICAL CHANGES: Due to funding shortfail, limited testing of key

components developed and no advanced development of key components.

SCHEDULE CHANGES: Due to funding shortfall, the Fiber Optic Control

of Phased Array Technology program and the Real Time Waveform
Processor program stip by 6 months. Three new efforts are delayed
by 12 months.

COST CHANGES: Due to $10.3M shortfall, the Fiber Optic Control of

Phased Arrays Technology program and the Real Time Waveform
Processor program slip by 6 months. Three new efforts are delayed
by 12 months. Limits testing of key components developed and allows
no advanced development of key components.

PROGRAM DOCUMENTATION:
RELATED ACTIVITIES:

Supports the effort to build and test the demonstration/ validation

Ground Based Radars in 1995-96, and the independent radar discrimination
engineering developments needed for exo-atmospheric target identification
for GPALS deployment. These technologies further complement radar
enhancement programs being undertaken in the SDIO Theater Missile Defense
office (TMD). There is no unnecessary duplication of effort within SDIO
or the DoD.

D.
0
]
0
]

E.
1.
2.
3.

F.

G.

H.

OTHER APPROPRIATION FUNDS: None
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FY1994 RDTAE DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1102

PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

I. INTERNATIONAL COOPERATIVE AGREEMENTS: None

J. MILESTONE SCHEDULE:

0 Delivery of arbitrary coded waveform generator

0 Fabrication of Real Time Waveform Processor (RTWP)

] Demonstration test for fiber optic beamforming
components

0 Perform Radar Waveform Processor Demonstration

v 121



FY1994 ROT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1103

PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

A. RESOURCES ($ in Thousands)

Project Title: Laser Radar Technology
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

LDS DEM/VAL 13,500 0 0 Completed

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project develops and demonstrates the laser radar technologies
capable of supporting system elements in the Strategic and Theater Missile

Defense architectures. Laser radar technology includes development of
components, systems, data bases of target measurements and supporting
analysis. Laser transmitters, receivers, mechanisms for steering and
directing beams, and signal processing are included in component develop-

ment. Data base development includes both laboratory and field measure-
ments, and developing simulations for calculating laser radar cross
sections and evaluating system performance.

For many missions, laser radars are preferred over microwave radars
due to smaller size and tighter beam divergence. Laser radars can provide

the high spatial and velocity resolution for mid-course discrimination of

Rvs from other objects and for designation and target Tocalization as
well. This technology can also be used in boost phase for active tracking
of threat boosters and precision pointing of boost-phase weapons and
terminal phase weapons, and in mid-course for designation. Specific
technologies include lasers with high temporal and frequency stability and

wide bandwidth waveforms, wide bandwidth detectors, optical beam steering

and receiving systems for rapid retargeting, and signal processing and
analytical tools required for implementation.

C. PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Completed tracking algorithms and testing of low power, trans-
portable laser radar system.
o Completed fabrication and testing of space traceable CO, laser
radar, LOWKATER transmitter.
0 Continued conducting bistatic target measurement and validating the
DELTAS code for this geometry.

Program Plan to Completion: This is not a continuing program.

D. WORK PERFORMED BY: No work performed under this project.
E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

1. TECHNICAL _CHANGES: Program terminated in FY 1993.

2. SCHEDULE CHANGES: Program terminated in FY 1993.

3. COST_CHANGES: Program terminated in FY 1993.

F. PROGRAM DOCUMENTATION: None
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1103

PE Titl

e: Limited Defense System

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: None

MILESTONE SCHEDULE: None

Budget Activity: 03
Strategic Programs

0603217C
0603215C
0603215C
0603215C
0603215C

April 1993
RELATED ACTIVITIES:
] 1208 - ATP/FC Laser I1luminator PE No.
0 3310 - T&E Facility and Launch Support PE No.
0 1110 - BE Sensor Integration/Validation PE No.
0 1105 - AMOR PE No.
o 1105 - FIREBIRD PE No.
There is no unnecessary duplication of effort within SDIO or the DoD.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1104
PE Title: Limited Defense System Budget Activity: 03

Strategic Programs
April 1993

RESOURCES: ($ in Thousands)
Project Title: Signal Processing

FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program
LDS DEM/VAL 28,355 18,510 14,650 Continuing
SBI DEM/VAL 2,200 0 0 Continuing

B.

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project develops and demonstrates the technology, techniques
and components to meet with stringent signal and data processing
requirements in support of theater and national ballistic missile defense
needs. It accomplishes this task by advancing the radiation hardened, .
high speed microelectronic, microprocessor, and analog circuit technology
base. To meet ballistic missile mission objectives, on board processors
must perform large numbers of computations to perform surveillance,
acquisition, tracking, intercept, and kill assessment of missiles and
reentry vehicles. These elements must survive and continue to perform in
high levels of natural and man made nuclear radiation. Selected elements
must continue to operate through very high flash levels of nuclear burst.
High speed and low power Very Large Scale Integrated (VLSI) electronic
circuits and memories with performance comparable to DoD Very High Speed
Integrated Circuit (VHSIC) technology must be developed to achieve very
high levels .of performance and radiation hardening. Space borne
electronics must use advanced packaging techniques to reduce satellite
size, weight, power, and total system costs. Further development of these
technologies are absolutely critical to lowering the risk and system costs
involved with a deployment/full scale development decision. This project
will produce two radiation hardened state-of-the-art 32 bit Reduced
Instruction  Set Computers (RISC) for space applications. The level of
testability, fault tolerance and radiation immunity built into these
processors distinguish the RH32 processors distinguish them from others
available or planned, and enable the RH32 to operate through the harsh
space radiation environment. A companion effort, the RISC Ada Environment
(RISCAE), will develop the software environment for both processor
designs. As full scale deployment decisions are postponed, this project
must ensure advances realized in the commercial market are easily
transferred to the radiation hardened technology base.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Continued radiation hardened nonvolatile memory effort.

Continued rad hard precision voltage reference efforts.

0 Initiated Phase II, Advance Technology Insertion Module (ATIM), on
the Advanced Spaceborne Computer Module (ASCM) effort.

0 Developed 1 Mbit SOI SRAM prototypes.

o
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Program Element: 0603215C Project Number: 1104

PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993
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Continued radiation hardened 32 bit (RH32) scalar processor
development.

Continued RISCAE effort to develop an Ada software environment for
the RH32 processor.

Delivered a space qualified, RAD hard control processor module {CPM)
on the ASCM effort.

Continued rad hard 256K SOI SRAM efforts.

Continued rad hard 1 Mbit bulk SRAM efforts.

Continued rad hard nonvolatile memory efforts in battery backed 256K
SOI SRAMS and ferroelectric technology.

Continued the rad hard precision voltage reference effort.
Continued the Advanced Spaceborne Computer Module (ASCM).
Delivered a space qualified, RAD hard CPM on the ASCM effort.
Continued rad hard 1MHz, 10 bit monolithic A/D convertier.
Initiated rad hard 10 Mhz, 12-bit monolithic A/D converter.
Continued rad hard 32-bit (RH-32) scalar microprocessor development
effort.

Continued RISCAE effort to develop an Ada software environment for
the RH-32 microprocessor.

Continued the Associative String Signal Processor effort.

Deliver the radiation hardened precision voltage reference.
Deliver the rad hard 1MHz, 10 bit monolithic A/D converter.
Continue rad hard 10 Mhz, 12-bit monolithic A/D converter.

Deliver two radiation hardened 32-bit processors (RH32), one from
each contractor.

Integrate and deliver the Ada environment required by the RH32.
Continue the radiation hardened 1 Mbit Static Random Access Memory
(SRAM) .

Continue the ferroelectric non-volatile memory.

Continue the radiation hardened DC-to-DC (28v to Sv) power
converter,

Continue the automated radiation hardened circuit design.

Continue the Wafer scale Associative String Processor (WASP).

Program_Plan to Completion: This is a continuing program.
WORK PERFORMED BY:

In House:

Phillips Laboratory

Naval Research Laboratory
Naval Ocean Systems Center
Naval Weapons Support Center
Rome Laboratory

Rome Laboratory
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1104

PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

0 Harry Diamond Laboratory
0 USASSDC

Major Contractors:

Analog Devices
Boeing

Harris

IBM

Raytheon

Texas Instruments
Honeywell

General Electric
TRW

o oCcCoOO0CoOoO0OQO

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

JECHNICAL CHANGES: None

SCHEDULE CHANGES: ATIM and non-volatile memory effort slips about
12 months. 12 bit, 10 Mhz analog to digital converter delayed.
Innovative work and wafer scale signal processing deferred. One

contractor on RH32 program may be dropped.
3ﬂ COST CHANGES: None

N
. .

F. PROGRAM DOCUMENTATION:
G. RELATED ACTIVITIES:

This project provides radiation hardened microelectronics technology
for all other space based and interceptor elements inciuding Brilliant
Pebbles (BP), Brilliant Eyes (BE), Early Warning System (EWS),
Endoatmospheric and future endo interceptors, Ground Surveillance and
Tracking System (GSTS), and Ground-Based Interceptor (GBI) programs (PE
No. 0603215C). The radiation tolerance and survivability goals programs
are coordinated with the Survivability program. This project operates in
coordination with the Defense Nuclear Agency and service radiation
hardened microelectronics technology efforts. There is no unnecessary
dupiication of effort within SDIO or the DoD.

H. OTHER APPROPRIATION FUNDS: None
I. INTERNATIONAL COOPERATIVE AGREEMENTS: HNone
J. MILESTONE SCHEDULE:

0 Space qualified control processing module (CPM)
delivery

0 Radiation hardened 1 Mhz, 10 bit monolithic
A/D converter

0 Radiation hardened 10 Mhz, 12-bit monolithic
A/D converter

0 Radiation hardened 32-bit processor (RH32)
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Program Element: 0603215C Project Number: 1104 :
PE Title: Limited Defense System Budget Activity: 03

Strategic Programs

April 1993

Voltage reference

Software to operate the RH32 (RISCAE)
RH32/RISCAE integration

Radiation hardened precision voltage reference
A/D converter

Radiation hardened 1 Mbit SRAM
Analog-to-Digital converter 12-bit 10 MSPS

1 Mbit SRAM

Rad Hard DC to DC converter

Automated rad hard circuit design




FY 1994-95 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1105

PE Title: Limited Defense System (U) Budget Activity: 03
Strategic Programs (U)
March 1993

A. RESOURCES:: ($ in Thousands)

Project Title: Discrimination
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Progqram

LDS DEM/VAL 85,066 84,409 68,368 Continuing

LDS D/V MILCON 0 5,400 0 Continuing

B. BRIEF _DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This task area is responsible for characterizing the optical and
radar signatures of threat objects (e.g. penaids and Rvs) and backgrounds
for development of effective target acquisition and discrimination tech-
nigues for NMD efforts related to systems funded under the LDS program
element. Emphasis is placed on the midcourse and terminal phases of
ballistic missile flight.

C. PROGRAM ACCOMPLISHMENTS AND PLANS:

=]

Conducted SPIRIT II sounding rocket experiment and initiated data
analysis.

0 Completed Firebird 1B experiment and began data analysis.

o' Completed analysis of SRMP (7F/G) missions.

0 Started analysis of IBSS plume data.

0 Demonstrated radar discrimination architecture on LDS test bed.

0 Completed integrating ARGUS new airframe and sensor system upgrade.

0 Finished upgrading laser radar testing system at AMOR facility.

0 Continued ARGUS/HALO plume data collection to include Titan II,
Delta II, Peacekeeper, Minuteman and Red Gemini.

0 Performed ground observations of Lance with U.K.

o Continued Cobra Judy and Cobra Eye data collections and analysis.

0 Continued refinement/upgrade of target, plumes, and background
signature models and codes.

0 Completed data amalysis of plume chamber tests to support plume
models and codes.

0 Continued to evaluate midcourse discrimination algorithms using
collected data sets (CE, CJ).

0 Continue to upgrade natural backgrounds models and codes.

] Continued plume data collection on strategic-class missile systems
with ARGUS and other ground-based assets.

o Initiated pTume data collection on theater-class missile systems with
ARGUS.

0 Demonstrated active/passive discrimination algorithm architecture (1
target) on LDS test bed.

0 Assessed GBI discrimination algorithm performance.

0 Released final SSGM baseline code and began development of
operational version of SSGM.

0 Completed data analysis of Firebird 1B mission.

0 Cobra Eye aircraft was mothballed and went into inactive phase.

] Continue analysis of SPIRIT II and CIRRIS 1A mission.
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FY 1994-95 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1105

PE Title:
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Limited Defense System (U) Budget Activity: 03
Strategic Programs (U)
March 1993

Continue radar data acquisition of domestic/foreign reentry vehicle
and missile targets.

Continue optical and infrared measurements of U.S. and foreign RV,
post-boost vehicle and missile targets.

Continue development of radar and optical discrimination algorithms/
architecture at LDS for system elements.

Continue data analysis of atmospheric and celestial background
phenomenclogy to upgrade codes/models.

Continue development of TMD discrimination algorithms.

Continue developing the operational Strategic Scene Generation
Model.

Program Plan to Completion: This is a continuing program.
WORK PERFORMED BY:

Major Contractors:

Phillips Laboratory (Geophysics Directorate)
Naval Research Laboratory

USAF Space Systems Division

USA Strategic Defense Command
Institute for Defense Analysis
MIT Lincoln Laboratory

Boeing Aerospace Corporation
Utah State University

Physical Research Inc.

Mission Research Corporation
Teledyne 8rown Engineering
E-Systems

Sandia National Laboratory
Photon Research Associates, Inc
Arnold Eng. Dev. Center

Nichols Research Corporation
USAF Space and Missile Center

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None

SCHEDULE CHANGES:  None

COST CHANGES: (1) FY93 funding for the Optical Aircraft Measurement
Program (Cobra Eye) was reduced dramatically, forcing it to be moth-
balied beginning 2Q/FY93. There will be no funding for CE in FY94.
(2) The HALO aircraft was transferred out of this project and into
another project PMA 3311 funded by the TNE office. (3) The program
sustaining cost for the ARGUS aircraft will be transferred to the AF
and become a Phillips Lab’s asset as of FY94.

PROGRAM DOCUMENTATION:
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UNCLASSIFIED
FY 1994-95 BIENNIAL RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1105
PE Title: Limited Defense System (V) Budget Activity: 03
Strategic Programs (U)
March 1993
G. RELATED ACTIVITIES:
0 1106, "Midcourse Space Experiment”, "Visible/Ultraviolet

Experiment”, and IBSS PE No. 0603214C and 0603215C.
There is no unnecessary duplication of effort within SDIO or the DoD

H. OTHER APPROPRIATION FUNDS:

1. PROCUREMENT: None
2. MILITARY CONSTRUCTION: None in FY94

I. INTERNATIONAL COOPERATIVE AGREEMENTS: VYes
J. - MILESTONE SCHEDULE:

0 Deliver prototype optical discrimination
algorithms to GBI & THAAD

Conduct Firefiy 3 mission

Complete operational SSGM Model v. 1
Release background code SHARC v. 4.1
Release celestial background code CBSD v. 4
Conduct Firebird 2 mission

Release UV background code AURIC v. 2.0
Demonstrate real-time active/passive
discrimination architecture for 40 targets
Complete operational SSGM Model v. 2

OO0 00CO

o

v 130



FY1994 ROT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1106
PE Titie: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993
A. RESOURCES: ($ in Thousands)
Project Title: Sensor Studies and Experiments
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
LDS DEM/VAL 165,049 141,788 83,021 Continuing
B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project conducts space and suborbital "tech-demo" experiments
to integrate and assess newly developed sensor technologies in as
realistic an operational environment as possible before they are trans-
ferred to the NMD systems elements. Data collected within this project
ire critical to the design of all surveillance and weapon sensors and
sensor processing algorithms in the Strategic Defense System. The
idcourse Space Experiment (MSX) also supports NMD elements funded under
imited Defense System (PE No. 0603215C) and Advanced Electro-optics under
heater Missile Defenses (PE No. 0603216C).

The Shuttle Pallet Satellite (SPAS III} is a follow-on mission to

BSS. SPAS III will provide multi-spectral (ultra violet, visible and

nfrared) and radiometric measurements of 1liquid plume generator and

rbital plumes, earth backgrounds, orbital environment and calibration

ources. The principal sensors are cryogenically cooled radiometer and

pectrometer with scanning mirror, high off-axis rejection optics, INSB

ind MCT detectors, and 65K mechanical cryocooler. Mission operations

nboard the Space Shuttle are planned for CY%4.

The Midcourse Space Experiment (MSX) will provide the system
unctional demonstration, target and background data, and the technology
emonstrations necessary for the midcourse sensor platforms to meet
ilestone 1I. MSX launch is planned for CY95. The principal sensor is a
‘ryogenic MWIR/LWIR/VLWIR radiometer and spectrometer system with high
ff-axis rejection optics. MSX will provide data on real midcourse
argets against real backgrounds at realistic system ranges for use in
ystem ground demonstrations; provide high quality target and background
henomenology data for further development of robust models of represen-
Hative scenes; demonstrate key functions such as acquisition, tracking,
andoff and bulk filtering; provide multi-wavelength target phenomenology

gata for assessing optical discrimination algorithms; and demonstrate the
apability to integrate key technologies into a working platform similar
ﬁu proposed operational midcourse sensor designs.

Unconventional Passive Discrimination (UPD) is an evaluation and
evelopment task for optical discrimination techniques that make use of
arget signature time history information to perform target classifi-
ation. Tests have been performed to investigate and quantify the

interactions of an aerospace vehicle with the ambient space environment
nd implications to discrimination. The feasibility of these techniques
and quantification was demonstrated with previous optical target obser-
ations and measurements (e.g., Malabar, Firebird, Have Jeep, Starmate,
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1106

PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

D180/181, DOT, HOE). The techniques are applicable to both surveillance
and interceptor system elements.

The optical collection facility at Malabar, Florida performs
observations of missiles and other targets within its detection range to
support the development of Strategic Defense System elements. This is an
ongoing measurements program.

The Red Tigress program consists of a series of sounding rocket
Taunches to measure the signatures of advanced penetration aids. Data
collected during these launches will be used to validate discrimination
algorithms for NMD and TMD sensor and interceptor system elements.

C. PROGRAM ACCOMPLISHMENTS AND PLANS:
0 Completed MSX LWIR sensor (SPIRIT III) integration.
] Compteted final analysis and assessment of data from IBSS.
] Delivered IBSS final report.
0 SPAS 111 objectives and requirements defined and payload definition

finalized.

SPAS III organizations and contractors selected.

Initiated MSX instrument integration.

Continued optical measurements at Malabar.

Performed VIP Environment Monitor Package piggyback flight.
Initiated UPD program.

Demonstrated UPD flight test data.

Successfully launched Red Tigress 1B vehicle and performed data
analysis.

Finalized detailed MSX & SPAS III Mission and Experiment Plans.
Finalized MSX & SPAS III data processing and analysis plans.
Completed MSX & SPAS III spacecraft subsystem and instrument testing
and calibration.

MSX SPIRIT III sensor delivered to Johns Hopkins University/Applied
Physics Lab (JHU/APL).

Completed MSX integration and begin environmental testing.

MSX spacecraft Flight Acceptance Tests.

Conducted MSX & SPAS III Mission and Experiment Simulations.
Exercised MSX data processing system.

Completed SPAS III Critical Design Reviews.

Fabricated LWIR CMOS Focal Plane Array.

Performed ground based UPD demonstrations.

Continued optical measurements from Malabar.

Launched of Red Tigress II.

Distributed VIP Environment Monitor Package mission report.
Complete MSX ground system tests.

Results of MSX engineering and system tests to SDI Elements.
Perform airborne UPD demonstration.

Fabricate radiation hardened ultraviolet CCD.

Update signal processing and data processing technology.
Compiete SPAS III system integration.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

m Element: 0603215C Project Number: 1106

Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

Perform SPAS III experiment.

Complete SPAS III quicklook data assessment.

Red Tigress III launch of targets for observation by MSX and other
ground-based, air-based and space-based platforms.

Continue optical measurements from Malabar.

Program Plan to Completion: This is a continuing program.
WORK PERFORMED BY:

Phillips Laboratory

USA Space Defense Command

USAF Space & Missile Systems Center
Sandia National Laboratory
Vandenburg Air Force Base

NASA

Major Contractors:

Johns Hopkins University, Applied Physics Laboratory
Utah State University, Space Dynamics Laboratory
MIT Lincoln Laboratory

Lockheed Missile Systems Corporation

Teledyne Brown Engineering

Aerospace Corporation

SRS Technologies

Rocketdyne

Honeywell

Jet Propulsion Laboratory

Hughes

Photon Research Associates

Fairchild Space

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None.
SCHEDULE CHANGES: Due to funding cuts MSX launch has slipped to.
COST CHANGES: None
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C

PE Title:
F.
G.

0
H.
I.
J.

Limited Defense System

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:

Project Number: 1106
Budget Activity: 03
Strategic Programs
April 1993

There is no unnecessary duplication of effort within SDIO or the

DoD.
OTHER APPROPRIATION FUNDS: None

(=T = =R = I = R~ I = = Y - B B = I ]

INTERNATIONAL COOPERATIVE AGREEMENTS:

MILESTONE SCHEDULE:

Red Tigress II Taunch

MSX Integration Complete

MSX Acceptance Tests Complete
SPAS III mission operations
Ground based UPD demonstrations
SPAS III detailed data analysis
MSX Tlaunch

UPD algorithm set delivered
MSX target flights

Red Tigress III launch

SPAS III final report

MSX SPIRIT III EOL

None
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Element: 0603217C Project Number: 1110
Follow-0On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993
Resources: ($ in Thousands)
Project Title: Sensor Integration
FY1992 FY1993 FY1994 Total
Actual Estimate Estimate Program
20,900 48,670 0 Continuing
0 0 29,301 Continuing

BRIEF_DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This program is divided in three parts. The first part of the
ogram is used to develop advanced miniature components for surveillance,
quisition, tracking, navigation, and image processing for space systems.
e second part integrates the Tightweight components in a spacecraft pay-
ad. Finally, the third part includes the launching, mission operations,
d data processing required to understand the performance of these
semblies in a long life space environmental mission.

This project is designed to integrate and perform flight qualifi-
tion of some of the most advanced SDIO lightweight technologies being
eveloped as part of the Global Protection Against Limited Strikes
GPALS). Two lightweight spacecraft are being designed in the sensor
ntegration program, usually referred to as the Clementine spacecraft.
hese spacecraft will be flown in deep space to fully characterize the
Ffects of a radiation stressed environment on the lightweight tech-
plogies. The first spacecraft will have a lightweight suite of sensors
JTtraviolet/Visible, Near-Infrared, Long Wave Infrared, Lidar, and Star
rackers), lightweight attitude control systems (Inertial Measurement
nits and Reaction Wheels), a 32-bit parallel computer processor archi-
octure, high-energy storage batteries, and high power density solar
211s. The first spacecraft will be flown in January 1994 using the Moon
nd a near-earth-asteroid as natural targets to measure the sensor
srformance. The second spacecraft will be flown in September 1995 and
i11 incorporate improved sensors including a spectrometer, an advanced
iquid axial stage propulsion system, a radiation hardened 32 bit
rocessor, a full advanced composite structure, and light exoatmosphere
dvanced projectile (LEAP) technology. These spacecraft are being
eveloped under a cooperative agreement with NASA to transfer DoD
eveloped technologies to the civilian scientific sector.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Developed a detailed design of the sensor integration mission.
o} Designed the first payload to be used to prove the technologies
required for the mission.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1110
PE Title: Follow-0On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993

0 Deveioped a master plan with a delivery schedule for each light-
weight subassembly in the sensor integration payload.

0 Finalized a contract for each required subassembiy.

] Conducted a successful Preliminary Design Review (PDR) for the
payload system.

0 Conduct a Critical Design Review (CDR) for the payload system.

o Integrate all the subsystems into a bus/payload interface.

o Conduct a technical panel with NASA leadership to enhance the
scientific contribution of the program.

0 Test the performance of a fully integrated payload for a deep space
mission.

0 Final checkout of payload and launch vehicle.

0 Deep space flight of the first sensor integration mission
(Clementine -1).

0 Distribution of the data obtained from the flight.

(s Complete the design for second deep space mission.

Program Plan to Completion: Program completed in FY 1995.

D. WORK PERFORMED BY:

Naval Research Lab

Lawrence Livermore National Lab
Jet Propulsion Laboratory
Raytheon, Amber Engineer Division
NASA Goddard Space Center
McDonnell Douglas

Martin Marietta

Bendix Field Operations

Fairchild

[= = = I = B = B o B o T o= B ]

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: HNone
SCHEDULE CHANGES: None
COST CHANGES: None

) PN =

F. PROGRAM DOCUMENTATION:
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1110
PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993
G. RELATED ACTIVITIES:
2102 Brilliant Eyes PE 0603215C

0

0 1106 Sensor Studies PE 0603214C/0603215C.

0 1504 Material and Structure PE 0603218C

There is no unnecessary duplication of effort within SDIO or the DoD.

H. OTHER APPROPRIATE FUNDS: None

I. INTERNATIONAL COOPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:

Launch Vehicle PDR

Systems Integration CDR

Test Readiness Review
First Launch

[ =2 = = I =)
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1201
PE Title: Limited Defense System Budget Activity: 03

Strategic Programs
April 1993

RESOURCES: ($ In Thousands)
Project Title: Interceptor Component Technology

FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program
LDS DEM/VAL 35,818 15,235 14,651 Continuing

FOT DEM/VAL 0 2,500 0 Continuing

B.

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project is developing advanced components for lightweight, low
cost interceptors for global, national, and theater missile defense. The
technologies provide a basis for highly effective ground- and space-based
interceptor systems that are deployable through the year 2000 and beyond,
with follow-on efforts. Technology development efforts focus on
addressing the more stringent requirements, such as on-board discrimi-
nation, greater kinematic capability, enhanced autonomy, and increased
threat complexity. Component performance will be demonstrated through
ground testing of hardware and software at contractor’s facilities, the
KKV Hardware-in-the-Loop Simulation (KHILS) facility, the National Hover
Test Facility (NHTF), and through flight testing.

Funding reductions made it necessary to cancel most of the work in
this project in FY93. The Pilotline Experiment was one program that was
continued. PET is developing producibility techniques for hardened LWIR
HgCdTe focal plane arrays. Seeker components that were being developed
ranged from the UV through the VLWIR. Recently initiated efforts in
muiticolor operation to aid in discrimination will all be terminated.
Miniature ladar with agile beam steering is continuing for robust
discrimination capability. A small effort will continue to develop
accurate, miniature fiber optic inertial measurement units.

PROGRAM ACCOMPL ISHMENT AND PLANS:

Fabricated and tested quantum well (MQW) focal ptane arrays.

0 Delivered 3 (per contractor) hardened LWIR 128x128 HgCdTe focal
plane array prototypes for evaluation.

0 Performed end-to-end artificial neural network signal processor
demonstration.

0 Delivered breadboard l-axis gyro for micromechanical IMU.

Completed solid axial stage flight weight development.

Awarded agile beam director contract for beam steering for advanced

laser radars.

Continue PET program,

Continue LATS program.

Continue FOG IMUs.

Continue Miniature Ladar.

Continue Rapid Beam Steering.

Continue PET program.

Continue LATS program.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

ram Element: 0603215C Project Number:
itle: Limited Defense System Budget Activity:

April 1993

[=]

Continue fog IMUs.
Continue Miniature Ladar.
o Continue Rapid Beam Steering.

o

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

Lorat
Hughes/SBRC
Lockheed
Honeywell
Fiberteck
Raytheon
T0C

o0 00000

COMPARISON WITH FY 1993 DESCRIPTION SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES:  None

COST _CHANGES: None

I P -
. e

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:

A1l SDIO Interceptors benefit from technologies developed
Project.

The Advanced Discrimination Technology effort PE No.
technologies developed in this project.

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: Yes
MIt ESTONE SCHEDULE:

Delijver 300 PET FPAs at 1000/yr
Deliver LATS TSBU

Demo Agile Beam Director

Demo Modular Solid St Ladar

[=JN =B = I =]
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1202
PE Title: Follow-On Technologies Budget Activity: 02

Advanced Technology
Development
April 1993

RESOURCES: ($ in Thousands)
Project Title: EXO Integration Technology

FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program
LDS DEM/VAL 78,000 140,392 0 Continuing
FOT DEM/VAL 47,035 44,023 48,835 Continuing

B.

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project provides funding of the Miniature Sensor Technology
Integration (MSTI) technology development program. The overall objectives
of this program are to provide for the development, independent government
testing, and integration of state-of-art advanced technology demonstra-
tions (ATDs) to provide risk reduction for systems that could be deployed
prior to the beginning of the twenty-first century. Specifically, MSTI
develops, integrates and tests low-cost, modular satellite busses and
conducts on-orbit functional demonstrations of advanced technology
integrated sensors that support boost phase missile tracking. The
standard MSTI spacecraft bus will support simplified, rapid integration
and testing of multiple technology payloads. The MSTI bus also performs
orbital tests of interceptor seekers, processors, propulsion systems,
communications systems, and other components in a long-duration space
exposure environment which will provide performance data in support of
interceptor EMD decisions. The various MSTI satellites will be used to
collect optical phenomenology in multiple wavebands and performance
information on LEAP flight tests, dedicated targets, and targets of
opportunity. Incremental testing approach will be taken to eventually
evolve a MSTI plume tracking, cuing, and handover capability which can be
utilized on advanced LEAP interceptor flight tests. In addition, this
project funds the integration of interceptor technologies with dual-use or
civil applications into near term demonstrations.

Other LEAP technology development efforts under Project 1202
have been transitioned to Project 1210 beginning in FY1994.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Demonstrated fully integrated miniature solid divert propulsion
system during static test fire simuiating realistic mission
scenario.

0 Attempted free flight, suborbital space intercept of cold body
target at WSMR. Validated projectile performance in space.

0 Continued planning for and began first phase of LEAP technology
demonstration experiments.

0 Performed free flight hover tests of LEAP projectiles with improved
advanced technology components.

0 Continued planning for LEAP technology experiments which will
further prove out LEAP technologies in support of EMD decisions.
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FY1994 RDT&E DESCRIPTIVE SUMMARY
Program Element: 0603217C Project Number: 1202
PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993

D Continued development of axial kick stages to support high speed
LEAP intercepts. Refocused program to support LEAP technology
demonstration.

o Completed the LENS Tunnel construction and initial aero-optic
instrumentation calibration.

o Conducted facility ground validation tests in the LENS Tunnel.

0 Completed design, fabrication, testing of first MSTI
spacecraft.

o Initiated design for MSTI-2 mission.

0 Provide advanced payloads for future MSTI missions.

0 Demonstrated first (pathfinder) Miniature Seeker Technology
Integration (MSTI) satellite in orbital launch from Vandenberg on
SCOUT launch vehicle. Collected MWIR background data for future
mission planning.

D Incorporate advanced SWIR and MWIR seeker technologies inte MSTI-
SCOUT 2 and perform tracking of LEAP targets and targets of
opportunity in two wavebands.

o Compiete design of MSTI-3 satellite. MSTI-3 to utilize multiple
waveband sensors to track targets, collect phenomenology and to
compute on-board limited track files for handoff to ground control
assets.

o - Complete design for orbital cross-link and distributed sensor
processing using multiple MSTI satellites.

0 Develop system requirements for MSTI-4 satellites.

D Assess feasibility of conducting joint technology cooperation
projects with Russians and dual use of missile tracking space-based
sensors.

D Initiate design efforts for long-duration, stressing space
environment mission (MSTI-5).

0 Complete development and testing of MSTI-3 and -4. Execute on-orbit
operations of MSTI-2,-3, and -4 missions, including tracking of
interceptor targets trajectories. Continue development and testing
of MSTI-5

0 Continue development for advanced technology flight tests.

D Demonstrate advanced sensors in flight experiments on MSTI
satellites.

D Demonstrate advanced technology communications payloads and downlink
capabilities.

O Perform closed loop tracking of theater ballistic missile-class
targets and targets of opportunity in multiple wavebands. Collect
background phenomenoiogy data as secondary objective.

] Begin integration of LEAP derived components into the Deep Space
Program Science Experiment missions.

Program Plan to Completion: This is a continuing program.
D. WORK PERFORMED BY:
In-House:
+) Air Force Phillips Laboratory
.1
|

o



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1202
PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993

Jet Propulsion Laboratory

AF Phillips Laboratory

AF Phillips Laboratory

Lawrence Livermore National Laboratory

US Army Space and Strategic Defense Command

o000 Oo

Contractor:

Spectrum Astro, Inc.
Rocketdyne Div, Rockwell Corp.
ANSER Corp.

Loral EOS

Wyle Laboratories

SPARTA Inc.

IS]

SEMCO

Hughes Missile Systems Company

o0 OoOO0COoOO0O0OQ

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

1. TECHNICAL CHANGES: Moved ali LEAP activities to Project 1210. Add
phenomenology data collection as secondary objective.

2. SCHEDULE CHANGES: Moved MSTI-2 to 4Q/FY93. Moved MSTI-
3 to 2Q/FY94. Moved MSTI-5 to 4Q/FY95.

3. COST CHANGES: None

F. PROGRAM DOCUMENTATION:
G. RELATED ACTIVITIES:
0 1210 LEAP Tech Demo Program PE No. 0603215C
] 1504 Materials and Structures Technology PE No. 0603218C
0 1201, 2201, 2202, 2203, and 2205 Miniaturized PE No. 0603216C
Integration Technology and Validation PE No. 0603215C
Facilities Support PE No. 0603214C
There is no unnecessary duplication of effort within SDIO or the DoD.
H. OTHER APPROPRIATION FUNDS: None
I. INTERNATIONAL COOPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:

MSTI SCOUT- 1 Launch
MSTI SCOUT- 2 Launch
MSTI - 3 Launch

MSTI - 4 Launch
DSPSE - EDR

MSTI - 5 Launch
DSPSE - Launch

OO0 00000



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1203

PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993

A. RESOURCES: ($ in Thousands)

Project Title: Hypervelocity Technology
FY1992 FY1993 FY1994 Total
Prpgram Name: Actual Estimate Estimate Program
FOT DEM/VAL 6,166 0 0 Continuing

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project will develop a hypervelocity gun (HVG) with associated
fire control to demonstrate the potential of a HVG system as a candidate
weapon system for Theater Missile Defense (TMD) in the mid-term and other
longer range applications in the far-term. To launch a 5-7 kg projectiie
with velocities greater than 3 km/sec, and a rep rate of 2Hz, the High
Energy Railgun Integrated Demonstration (HERID) electromagnetic launcher
and Eglin battery upgrade supply (BUS) system is being developed as a test
bed for pre-DEM/VAL demonstrations. A 1/4 and 1/2 scale model experiment {
is being performed to reduce the risk of the HERID demonstration.

HVGs feature very high acceleration and minimum dead zone inter-
cepts, potential for low marginal costs per round for large required
inventories, practicality of quickly switching Toads, reduced weight and T
volume of ammunition and potential for very high velocities with very high
acceleration.. ]

Cooperative HVL experimental and applied research efforts will be .
conducted with approved foreign organizations in accordance with SDIO
memoranda of understanding. L

C. PROGRAM ACCOMPLISHMENTS AND PLANS: J

HERID 1/4 scale experiments begun. ’

HERID thermal validation experiments begun.

Hypervelocity experiments (5-6 km/s) begun. ‘

Solid state opening switch (1007200 KA) static load testing. 1

No FY 1993 funding planned. 1
;

OO0 Q000

No FY 1994 funding planned.

Program Plan to Completion: This is a continuing program.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1203

PE Title:

oo oo

WA

Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993

WORK PERFORMED BY:

Sparta, Inc.
PKD, Inc.
General Atomics
SAIC

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: Facility Terminated.

SCHEDULE CHANGES: None
COST _CHANGES: None

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:

Innovative Science Technology Directorate’s Thunderbolt program (PE

No. 0603218C, Project 1601) will add to credibility of this program to
achieve high muzzle velocities (greater than 7 km/sec) for electro-

magnetically launched projectiles. There is no unnecessary duplication of
effort within SDIO or the DoD.

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: None
MILESTONE SCHEDULE:

1/4 Scale HERID Tests
Hypervelocity Experiments (5-6 km/s)
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program E£lement: 0603215C/0603217C Project Number: 1204
PE Title Limited Defense System / Budget Activity: 02/03
Follow-On Technologies Advanced Technology
Development / Strategic
Programs
April 1993
A. RESOURCES: ($ in Thousands)
Project Title: Interceptor Studies and Analysis
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
LDS DEM/VAL 0 7,500 4,884 Continuing
FOT DEM/VAL 10,993 0 5,861 Continuing
B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
This project funds scientific, technical support to government
program managers in the technology directorate. Types of studies include

ecial projects for advanced technologies, program planning and analysis,
d aerodynamic studies and analysis. Additional efforts include
alysis, research and development on interceptor components, and planning
d risk mitigation for interceptor flight tests.

PROGRAM ACCOMPLISHMENTS AND PLANS:

o0—O0—O0—0

©

L= L= I~

Awarded the new Scientific and Engineering Technical Assistance
Contract.

Continued analysis and coordination necessary to accomplish
efficient program management by Government program managers.
Continued with technology feasibility studies related to testing and
traceability into element programs.

Continued support of the technical feasibility decision through the
use of engineering analysis and simulation of the interceptor
component and integration technologies.

Continued support to LEAP, ENDO LEAP, MSTI, Navy LEAP, and Advanced
LEAP Technology Programs.

Perform technology trade-off analysis.

Perform aerodynamic modeling and analysis of ENDO LEAP concepts.
Provide in-depth technical comparisens of emerging technologies.
Analyze architectural changes and determine interceptor technology
development requirements.

Plan, in detail, demonstration flight experiments.

Program Plan to Completion: This is a continuing program.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C/0603217C Project Number: 1204
PE Title: Limited Defense System / Budget Activity: 02/03
Follow-On Technologies Advanced Technology
- Development / Strategqic

Programs
April 1993

D. WORK PERFORMED BY:

0 ANSER Corp.

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

1. TECHNICAL CHANGES: Concentrate technical support on the more
complex flight tests and demonstrations emerging in the interceptor
technology directorate.

2.  SCHEDULE CHANGES: None

3. COST CHANGES: None

F. PROGRAM DOCUMENTATION: None
G. RELATED ACTIVITIES:

0 1201 Interceptor Component Tech PE No. 0603215C

] 1202 Interceptor Integration Tech PE No. 0603217C

0 1209 ENDO Atmospheric Interceptor Tech PE No. 0603215C

0 1210 Navy Leap Tech Demo PE No. 0603217C

0o 2202 GBI PE No. 0603215C

There is no unnecessary duplication of effort within SDIO or the DoD.

H. OTHER_APPROPRIATION FUNDS: None
I. INTERNATIONAL COOPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:

Exercise Contract Option
txercise Contract Option



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1208

PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

A RESQURCES: ($ In Thousands)

Project Title: Discriminating Interceptor
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

LDS DEM/VAL 475 200 0 Completed

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

To achieve a high probability of kill of midcourse targets, inter-
ceptors must be capable of discriminating between real targets, decoys and
debris during the exo-atmospheric portion of flight. The interceptor must
be Tightweight and must be able to kinematically engage a full range of
threats. To acquire midcourse targets and perform discrimination at
sufficient range to implement guidance commands requires fusion of multi-
spectral passive and ladar data to capitalize on available discriminants.
Processors able to support the large computational demand, and high thrust
divert are needed while staying within cost and weight constraints. The
DI was once beyond the 1imit of technology, but recent advances in inter-
ceptor signal and data processor development (PE No. 0603217C, Project
1201), have now made it feasible.

Discriminating interceptors with increased autonomy will simplify
the overall architecture. Discriminating seekers are now feasible with
higher reselution and signai-to-noise ratios than current state-of-the art
technology can provide. Discrimination technology will allow interceptors
to take advantage of not only temperature and emissivity, but of other
discriminants as well, including spectral, temporal, and spatial
characteristics.

-
-
‘—

The Advanced Discrimination Interceptor (ADI) program will design,
fabricate, and test a technology test vehicle (TTV) traceable to an
advanced vehicle concept (AVC) design, demonstrating technology for a
black upgrade option for Ground Based Interceptors which are to be
deployed at the initial NMD site. Seeker components will be developed
that utilize the latest in active and passive technology to do
discrimination on-board the interceptor. Critical components will be
fabricated and tested. The TTV will be designed, fabricated, and tested
to prove the technology. The program will cuiminate with the completion
of a validated AVC design.

Ty

C. PROGRAM_ACCOMPL ISHMENT _AND PLANS:

0 Initiated ADI program.
0 Initiated Discriminating Electronics Development.
0 Performed trade studies and analyses.

v 1 4 7 !




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1208
PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993
0 Complete AVC and TTV Preliminary Design.
0 Design Breadboard Discriminating Seeker.

0 formulate Critical Technology Demonstration Plan.

WORK_PERFORMED BY:

0 Rockwell
0 Hughes MSG
0 Martin Marietta

COMPARISON WITH FY 1993 DESCRIPTION SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES: None
COST CHANGES: None

L7 ]
. = e

PROGRAM_DOCUMENTATION:

RELATED ACTIVITIES:

The ADI effort PE No. 0603215C (Limited Defense System) Project 1208
will benefit from developments in Interceptor Component Technology (PE No.
0603217C, Project 1201). The discriminating interceptor will incorporate
any of the following technologies that prove to be useful to an NMD Block
Upgrade: focal plane array and readout electronics, ladars, beam steering,
optics, signal processors, sensor/data fusion algorithms, discriminating
algorithms, inertial measurement units, and propulsion. The Interceptor
Integration PE No. 0603217C, (Other Follow-On Systems) Project 1202,
effort is closely tied to component development and is currently
scheduliing HWIL evaluation and flight test validation of the emerging
technology components of promise. As the component technologies mature to
the point of flight readiness, they are demonstrated in realistic
scenarios and environments to assess their true payoff. There is no
unnecessary duplication of effort within SDIO or the DoD.

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: Yes

MILESTONE SCHEDULE:

Initiate Discriminating Electronics Development
Begin Basic ADI Phase (Concept Definition)

Perform Subsystem Trades and Requirements Flowdown
Complete ADI AVC and TTV Preliminary Design
Complete Design of Breadboard Discriminating Seeker
Formulate Critical Technology Demonstration Plan
Complete ADI TTV Critical Component Design

Perform Contractor Downselect and Begin Phase 2
(Seeker Brassboard Fab and Test)
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FY1994 ROT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1208
PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993
0 Develop and Verify Discriminating Algorithms
0 Conduct first early component demos on PMBs
0 Complete breadboard seeker
o First breadboard seeker test at KHILS/AMOR
0 TTV CDR (complete Phase I1I, begin Phase III)

v 149
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FY1994 ROT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1209

PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

A RESOURCES: ($ In Thousands)

Project Title: Endo-Atmospheric Interceptor Technologies
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

LDS DEM/VAL 24,500 18,910 0 Completed

FOT DEM/VAL 25,530 0 0 Completed

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

Current PB has no funding programmed for this program. If not
restored program will be cancelled.

The Endo-Atmospheric Interceptor Technologies Program is a compre-
hensive approach to coordinate the development and demonstration of
advanced components critical for small, lightweight (<17KG) high velocity
(4km/s} 1interceptors. These technologies will provide the basis for
strategic and tactical ballistic missile interceptors operating within the
atmosphere.

The project includes the development, evaluation and test of
innovative active and passive seeker concepts and aperture concepts
through Broad Agency Announcements (BAA). The BAA effort is managed for
SDIO by the US Army Strategic and Space Defense Command, Huntsville, AL,
and the Naval Air Warfare Center, China Lake, CA. These seeker and
aperture concepts will be tested in the Aero Optical Evaluation Center
(AOEC) being developed by SDIO for this purpose.

Through the efforts of two prime contractors, using appropriate
component technology from the BAAs and other sources, this project will
develop and demonstrate miniaturized endoatmospheric interceptor testbed
vehicles for strategic and tactical missile defense. The miniaturized
experimental vehicle will have self-contained autonomous guidance, jet
reaction or aerodynamic contrel, optical or radar seekers and will be
capable of hit-to-kill (HTK) accuracy, not requiring a warhead or kill
enhancement device.

The component technologies developed will provide block upgrade to
current ERINT or Patriot concepts, enhanced THAAD performance capabil-
ities, and enabling technologies for CORPS SAM and Navy TMD. Aimpoint
selection and minimum seeker response time will provide assured endo-
atmospheric Hit-to-Kill performance, making the interceptor more
responsive to advanced threats. RF components developed within this
effort will replace current TWT technologies with high power solid state
devices, significantly reducing interceptor size and weight.

This project will provide endoatmospheric technologies for the
Ground Based Interceptors which are to be deployed at the initial NMD
site. The aero-thermal and aero-optical issues associated with hyper .
velocity flight in the atmosphere will be resolved. Advanced window
materials and cooling techniques will be developed and tested. This will
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Progriam Element: 0603215C Project Number: 1209
PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993
allow interceptor velocities and performances that exceed the current low 5

velocity interceptor flight capability.

C. PROGRAM ACCOMPIL ISHMENTS AND PLANS: i

0 Completed the design of seeker and aperture components.

] Conducted ENDO LEAP Preliminary Design Review and selected Phase Il ;
contractors.

] Defined Flight Test Options and Booster Candidates.

Begin fabrication of ENDO LEAP aperture components for two EQ and _

one RF seeker. A'

Test aperture components at AOEC. !

Begin ENDO LEAP Target Design.

Begin ENDO LEAP flight test planning.

Begin fabrication of ENDO-LEAP seekers.

Test ENDO LEAP Seekers at AOEC.

Complete aero-optical/aero-thermal testing of numerous advanced IR

windows. 5

o

[ = R = R = B = R - |

=]

Begin fabrication of ENDO LEAP experimental subsystems.

0 Test ENDO LEAP prime IR seeker heads in the Eglin AFB Hardware-in-
the-Loop facility with the form, fit, and function seeker heads
delivered during Phase II. :?,

D. WORK PERFORMED BY:

Lockheed Missile and Space Company
] McDonnell Douglas Space Systems Company }

0 _and MW Seeker/Aperture Technology ¢
0 Applied Research Associates : B
0 Aerojet

0 BDM

o Irvine Sensors
o Loral

0 LTV
o

P

Raytheon
Rockwell
Textron
Westinghouse

Aero Thermal Systems & Structures
Rockwell

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

. TECHNICAL CHANGES: None
. SCHEDULE CHANGES: None
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PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

3. COST CHANGES: Fourteen month delay due to reduced FY92 Phase II
funding. Approximately $5M increase due to delay. Cancel program
if FY94 funding not restored.

F. PROGRAM DOCUMENTATION:
G. RELATED ACTIVITIES:

This project is closely related to Project 3310 which is supplying
the ground test facilities for test of the seekers/apertures, and experi-
mental vehicles. As the components and experimental vehicles are ready
for flight test, they will use the flight test services project for
boosters, targets, and range operations. Projects 2203 (Strategic Ground
Based Interceptor) and 2210 (Theater Defense Interceptor) will benefit
from the development and test of the endo-atmospheric interceptor tech-
nology. There is no unnecessary duplication of effort within SDIO or the
DOD.

H. OTHER APPROPRIATION FUNDS: None
I. INTERNATIONAL COOPERATIVE AGREEMENTS: None
J. - MILESTONE SCHEDULE:

Fish Eye Variant Window/Aperture Design

SMART Window Microoptics Fabrication Eval Complete
Internally Cooled Window Detailed Design Completed
Microlens Window Detail Design Completed
Multifaceted Dome, Facet Coupon Tests

Multifaceted Dome #1 Fabricated

Enhanced Aperture Model Delivered to AEDC

Thin Window Concept Selection

Fast Framing IC, 64 Channel, Output at 1lKHz
Recessed Window Design Completed

ENDO LEAP PDR (Select Phase II Contractor[s])
MOSAIC Window Conical Design Complete

Multifaceted Dome AEDC Arc Jet Tests

Enhanced Aperture Model Delivered to Lens

Diamond Window Optimum Deposition Process Selection
Microlens Window Fabrication Completed

Internally Cooled Window Test Article Complete
Diamond Window Optimum Coating Process Selection
Thin Window Model Fabrication Completed

Recessed Window ARCJET Testing Completed

Fast Frame Seeker Testing Completed

Compiete E/O and MMW Seeker/Aperture ARCJET
Experiments

Complete ENDO LEAP Seeker Tests

IR window materials evaluation flight test

IR window cooling evaluation flight test

MMW radome evaluation flight test
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Program Element: 0603217C Project Number: 1210

PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993

A. RESOURCES : ($ in Thousands)

Project Title: LEAP Tech Demo Program
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
FOT DEM/VAL 6,550 0 0 Continuing

which

DT -

nsert
lobal

00000

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

Funding under this program provides for the planning and testing
could provide a low-cost, low-risk, demonstrated technology
jon option, based on LEAP interceptor technologies, for national and
missile defense. The program identifies and demonstrates high

ayoff advanced technology for integration into state of the art inter-
eptors.

PROGRAM ACCOMPLISHMENTS AND PLANS:

Developed detailed flight test plans and mission scenarios,
Initiated kick stage motor development and flight qualification
program. Static fired first reduced diameter LEAP configuration
successfully.

Successfully performed 1 Terrier missile suborbital kinematic and
controllability flight test demonstration of exoatmospheric
capability.

Demonstrated fire control upgrades for exocatmospheric flight.
None. Continuing efforts are funded through the TMD program
element.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

In-House:

AF Phillips Laboratory

US Army Space and Strategic Defense Command
Naval Research Laboratory

AF Space and Missile Systems Center

US STRATCOM

Air Combat Command
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Program Element: 0603217C Project Number: 1210
PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993

There is no unnecessary duplication of effort within

0
0
0
0
0
0
0

E.
1.
2.
3.

F.

G.
0
0
0
0

H.

I.

J.

Contractor:

Missile Systems Group, Hughes Aircraft Company

Boeing Aircraft Company

Rockwell International, Rocketdyne Division
ANSER Corp.

Thiokol Corp.

Hughes Missile Systems Company

Raytheon Corp.

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES: None
COST_CHANGES: None

PROGRAM DOCUMENTATION:
RELATED ACTIVITIES:

1202 EXO Integration Technology

1504 Materials and Structures Technology
2201, 2202, 2203, and 2205, 1202, 1211
Miniaturized Integration Technology and
Validation Facilities Support

2213 Naval and Marine Corps TMD

OQTHER APPROPRIATION FUNDS: None

INTERNATIONAL COQPERATIVE AGREEMENTS: Yes

MILESTONE SCHEDULE:
FTV 1
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PE No.
PE No.
PE No.

PE No
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Progra+ Element: 0603215C Project Number: 1211
PE Title: Limited Defense Systems Budget Activity: 03
Strategic Programs
April 1993
A. RESOURCES: ($ in Thousands)
Project Title: Interceptor Facilities
FY1992 FY1993 FY1994 Total
Prograﬂ Name: Actual Estimate Estimate Program
LDS DEM/VAL 16,525 0 0 Transferred
B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Funding provided for the development of technolegy and facilities
for independent government testing of state-of-the-art component
technology to provide risk reduction for systems that could be deployed
prior to the beginning of the twenty-first century. Through FY 1992,
efforts in this project were funded in project 1202. In FY 1993, and
afterwards, funding will be provided within project 3310.
C. PROGRAM ACCOMPLISHMENTS AND PLANS:
D Hardware in the loop testing of the advanced long wavelength
infrared and ultraviolet wavelength seekers.
D Hover tests and support for Air Force LEAP (second test), SBI, GBI
and Brilliant Pebbles.
b~ Completion of 800 meter target test stand for more realistic hover
testing.
D LENS Tunnel upgrades which include a high pressure, high volume
compressor, and additional hydrogen/helium tankage.
D Air Force LEAP software final verification and preflight testing at
KHILS.
0 KHILS Phase II IOC.
KHILS hardware-in-the-loop testing for Discriminating Interceptor,
I ULTRASEEK, GBI and SPPD.
Installation of the Flickerless Scene Projector prototype, the
Wideband IR Array prototype and the Advanced Flight Motion Simulator
prototype enhancements to the KHILS facility.
Program Plan to Completion: This is a cohtinuing program
D. WORK PERFORMED BY:

In-House

v Wright Laboratory

Air Force Phillips Laboratory

G Air Force Office of Scientific Research (AFOSR)

[
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C
PE Title: Limited Defense Systems

Contractor:
Aura Systems, Inc.

Contraves, Inc.
Electro-Optek, Corp.
Martin Marietta

STA
Sparta Inc.
Stratonics, Inc.

cO0O0O0O0O0O0O0O0

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

Projec
Budget .
Strategi
April 19t

University of Alabama at Huntsvilie (UAH)

TECHNICAL CHANGE: None
SCHEDULE CHANGES: None
COST CHANGES: None

L PO -

F. PROGRAM DOCUMENTATION:

G. RELATED ACTIVITIES:

(] 1202 EXO Integration Technology
0 1209 ENDO LEAP

0 1210 LEAP Tech Demo Program

I

CALSPAN University of Buffalo Research Center (CUBRC)

PE No. 0603217C
PE No. 0603215C
PE No. 0603217C

here is no unnecessary duplication of effort within SDIO or the DoD.

H. OTHER APPROPRIATION FUNDS: None
I. INTERNATIONAL COOPERATIVE AGREEMENTS:
J. MILESTONE SCHEDULE:

0 Deliver Air Force LEAP, Ground Test Projectile

(GTP) to NHTF

0 Deliver SBI Ground Test Projectile (GTP) to NHTF

None

0 Advanced Flight Motion Simulator prototype

I0C in KHILS

0 Wide Spectral IR Scene Projector 10C (KHILS)
o 800 meter target test stand for NHTF complete
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0603217C Project Number: 1212
#-0n Technologies Budget Activity: 02
Advanced Technology
Development
April 1993
{ESOURCES: ($ In Thousands)
Project Title: D-2 Program
FY1992 FY199 FY1994 Total
me: Actual Estimate Estimate Program

AL

5,768 9/800 4,884 Continuing
BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This project will develop and demonstrate.the 1aunch of a guided

projectile (D-2) from a hypervelocity gqun (HVG) with associated fire
control to prove the pdtential of a HVG system as a candidate weapon
system for Theater ssile Defense (TMD) and other longer range
applications. This ihvolves the development of the Gee-hardened D-?
projectile including dvionics which is command or autonomously guided.

0
0
0
0
0
o

PROGRAM_ACCOMPL I SHMENT AND PLANS:

Fully Integr 4;d Thruster System (FITS) hot fire tested.
IMU assemblz% and hi-gee tested.

Sabot successfully launched at 66 Kgees at 2.1 km/sec.

Structural /materials tested.

Continue D-2 development and field tests.

Continue HVG technology development in the areas of miniature IMU,
Processing, Passive seeker, and active adjunct.

Plan to Completion: This is a continuing program

WORK PERFORMED BY:

General Electric

COMPARISON WITH FY 1993 DESCRIPTION SUMMARY:

ECHNICAL CHANGES: None
CHEDULE CHANGES: None
COST CHANGES: None

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES: A1206.5 Adv TMD Weapons. There 1is no
unnecessary duplication of effort within SDIO or the DoD.

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: Yes

MILESTONE SCHEDULE:

FITS hot fire tests




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C

PE Title:

Follow-On Technologies

Project Number: 1212
Budget Activity: 02
Advanced Technology
Development

April 1993
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Program Element: 0603217C Project Number: 1301
PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology

Development
April 1993
A. RESQURCES: ($ in Thousands)
Project Title: Radio Frequency Free Electron Laser (RFFEL)
Technology
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
FOT DEM/VAL 22,269 14,232 0 Transferred

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The goal of the RFFEL program is to demonstrate the capability of a
high power FEL to perform boost phase and post-boost phase intercept of
ballistic missiles or theater missiles from earth orbiting platforms.
Midcourse interactive discrimination is also possible by destroying simple
decoys and thermally tagging or imparting velocity change to sophisticated
decoys. Additional Space Based (SB) FEL missions include self defense,
defense of other platforms in the strategic defense constellation, and the
suppression of tactical aircraft. The laser also has dual-use
capabilities for research in materials science, advanced ultraviolet
photo-lithography, medical treatments, and other industry applications.

The primary thrust of the current program is the design and fabri-
cation of a proof-of-principle FEL device to validate FEL technology and
prove power scaling capability for ballistic and theater missile defense
requirements. This effort is called the Average Power Laser Experiment
{APLE). The APLE is a tunable (9-11 micron) 100kW average power FEL using
a Single Accelerator Master Oscillator-Power Amplifier (SAMOPA) design.

FEL technology development is planned in parallel with the APLE
device fabrication, concentrating on advancing and tailoring technology
required for FEL operation in space, on a ship, or on a mobile ground-
based platform. This technology includes improved system efficiency, and
the development of superconducting and cryegenic accelerators. The
technology development strategy leverages a large amount of beam control,

optics and acquisition, tracking, pointing, and power technologies from
other directed energy weapon projects.

In response to the FY93 Defense Authorization Act, the entire FEL

program, inciuding all out year TOA, was transferred to the Army under
PEGO2609A.

PROGRAM ACCOMPLISHMENTS AND PLANS:

) Completed construction of the
accelerator module.

Completed fabrication and tested APLE photoinjector at full design
power.

Demonstrated the SAMOPA design in the APLE Prototype Experiment
(APEX) at Los Alamos, NM.

o Completed design and construction of cryogenic RF

G 1958

superconducting radio-frequency

accelerator module



FY1994 RDTAE DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1301
PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993

o

Fully benchmarked FEL computer design codes with APEX
and APLE photoinjector test data.

0 Conducted high power oscillator final design review.
(s Completed APEX tests.
0 Started APLE accelerator test at full klystron RF power.
0 Completed construction of 5-cell accelerator module.
0 TBD
Program Plan to Completion: NA
D. WORK PERFORMED BY:

Major Contractors:
0 APLE - Boeing Aerospace and Electronics - with technical support

from Los Alamos National Laboratory

E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None

SCHEDULE CHANGES:  None
COST CHANGES: None

W N
e e

F. PROGRAM DOCUMENTATION:
G. RELATED ACTIVITIES:

1302 Chemical Laser PE No.0603217C
1303 Neutral Particle Beam PE No.0603217C
1305 ATP/FC PE No.0603217C
1503 Power & Power Conditioning PE No.0603217C
2204 DEW PE No.0603217C
here is no unnecessary duplication of effort within SDIO or the DoD.

H. OTHER APPROPRIATION FUNDS:

-0 00 QO

PROCUREMENT: HNone
MILITARY CONSTRUCTION: None

N

I. INTERNATIONAL COOPERATIVE AGREEMENTS: Yes

J. MILESTONE SCHEDULE:

APLE Photoinjector completed

Los Alamos APLE Prototype Experiment Completed

APLE Accelerator Test at full klystron power complete
APLE Electron Beam Accelerator Test Complete

High Power Oscillator Laser Test

O 0000
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PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993

A. RESOQURCES: ($ in Thousands)

Project Title: Chemical Laser Technology
FY1992 FY1993 FY1994 Total

Proqram Name: Actual Estimate Estimate Program

FOT DEM/VAL 99,158 69,464 59,100 Continuing

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The Chemical Laser (CL) program is developing high leverage high energy .
Jaser (HEL) technologies for the future defense of the nation. The K
program is composed of a ground integration/demonstration of HEL com-
ponents developed by SDIO over the past decade as well as the development
of advanced HEL technologies. Since the formation of SDIO, the CL program
has served as a national focal point for the development of HEL tech-
nologies, currently serving as a springboard for emerging Service programs
for air (USAF), ground (USA), and sea (USN) based HEL programs. However,
the highest leverage basing of this technology, under development since
the formation of SDIO, is the space-based laser.

S

"“w-

The space-based laser (SBL) is the only major U.S. technology under
development that can provide for global, 24 hour, early boost phase
intercept (BPI) of both theater and strategic ballistic missiles. This
capability will undoubtedly prove critical in a future world held hostage
to the almost certain proliferation of ballistic missile technology. In
Eddition to early BPI, the SBL can provide for increased capability for

"

ard ki1l of missile payloads in the bus phase, additional robust passive .
nd active midcourse discrimination against simple decoys, interactive P
iscrimination against more sophisticated decoys, and negation of long
ange strategic bombers and cruise missiles. Boost phase kill of tactical
r strategic ballistic missiles provides very high leverage to the defense
y negating missiles before they can deploy multiple warheads, decoys,
hemicals, or submunitions. In all cases, debris will fall far from
rotected territory, often onto the territory of the aggressor. Early
oost phase kill also provides effective defense against threats which are
ant difficult for purely kinetic energy based architectures, namely Tow

e i xddind

pogee trajectory and high traffic threats.

Critical technical issues for the SBL element can be grouped into
jve areas: the laser device; beam control; optics; acquisition, tracking,
ointing and fire contrel (ATP/FC); and high power integration. The laser
r beam generating device is a hydrogen fluoride chemical laser which .
roduces the high power laser beam by photon extraction from excited HF b
olecules, generated by the energetic reaction of hydrogen and fluorine. i

]n multiple tests from 1990 to 1992, the Alpha HF laser demonstrated near-
eapon-level continuous-wave operation. The Alpha design is space 3
ompatible and directly scalable to weapon-level power requirements. !
equired beam control technology was demonstrated by the LODE program in.

é987. Required optical technology can be subdivided into two classes:
mall high-incident-power optics for handling the high power beam within
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Advanced Technology
Development
April 1993

the SBL and large moderate-incident-power optics for directing the
expanded high power beam toward the target. Regquired small high-power
optics have been demonstrated in a number of SBL programs, including
Alpha. The LAMP program, completed in 1989, demonstrated a 4-meter
diameter beam director primary mirror whose design is space compatible and
directly scalable to weapon size. ATP/FC technology is being developed in
project 1305 and has made excellent progress toward developing the tech-
nology to meet SBL ATP/FC requirements. High power integration is being
demonstrated in the Alpha & LAMP Integration (ALI) program. In ALI, the
Alpha, LODE, and LAMP hardware and technologies are being integrated for
an end-to-end (save ATP/FC) ground demonstration of an SBL in FY96. In
parallel, a number of laboratory efforts are developing additional
promising technologies for defense against robust far-term threats. These
efforts include shorter wavelength lasers that may achieve equivalent
range performance with a smaller diameter beam director mirror, molecular
(rather than mechanical) methods for compensation of beam aberrations to
produce the required beam quality, and manufacturing techniques for
improving the producibility and decreasing the cost of large optics.

Upon completion of ALI, the ALI hardware and designs may be
repackaged for a SBL ATD. A conceptual design and program plan for this
ATD, named Star LITE, has already been developed. In Star LITE, ALI
hardware and designs are repackaged for spaceflight, mated with an ATP
suite and spacecraft, and ground tested to insure operability. Upon
completion, an option can be executed toc mate Star LITE with a launch
vehicle for a space demonstration of the weapon scalable Star LITE SBL

against simulated ballistic missiles targets. The Star LITE space
experiment has already been reviewed and judged ABM treaty compliant by
the DoD Compliance Review Group. The Star LITE experiment will

demonstrate the readiness of the SBL to enter into EMD. With additional
Chemical Laser funding, an initial operational capability for the SBL
could be achieved by the middle of the next decade.

C. PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Demonstrated high power performance of an uncooled optic in an Alpha
high power experiment.

0 Completed the final design review and began hardware fabrication of
nearly all the Alpha & LAMP Integration {(ALI) Experiment components.
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] Completed the conceptual design for the Star LITE SBL space
demonstration.

0 Completed the site selection survey for the Star LITE Space Test
Facility (STF).

o Completed subscale advanced nozzle performance demonstration for HF
fundamental/overtone chemical laser.

0 Completed dynamic demonstration of wide-field-of-view optical
retargeting using the integrated Beam Control System/Three Mirror
Telescope {BCS/TMT) brassboard.

0 Began optical finishing of the LOS 4-meter mirror facesheets.

0 Began fabrication of a proof-of-concept subscale model of the
Thermally Controlled Tertiary Mirror {TCTM).

0 Demonstrate high power performance of an uncooled optic in the Alpha
resonator _

] Continue fabrication and delivery of ALl experiment hardware and
facility.

0 Complete fabrication and testing of first full-scale advanced HF-
overtone laser nozzle module

0 Complete fabrication of SBS non-linear optics demonstration cell.

o Complete fabrication of first LOS 4-meter mirror facesheet.

o Demonstrate the fabrication of annular optic for uncooled resonator.

o' Continue fabrication and delivery of ALI experiment hardware and
facility.

] Complete fabrication of remaining advanced Hf-overtone laser nozzle
modules. Begin integration.

0 Test SBS cell. Design, fab, and begin installation of demonstration
optics.

0 Complete fabrication of second LOS 4-meter mirror facesheet.
Proqram to Completion: This is a continuing program.

D. WORK PERFORMED BY:

) Hughes Danbury Optical Systems

0 Litton-1tek

0 Martin Marietta

0 Lockheed Missiles & Space Corp.

o TRW

E. COMPARISON WITH FY 1992 DESCRIPTIVE SUMMARY

1. TECHNICAL CHANGES: A recent breakthrough and extensive engineering
development on ultra-high performance high power mirror technology
has allowed SDIO to confidently baseline uncooled high power mirrors
for both near term demonstration and first generation operational
chemical laser systems. This development has significant beneficial
impacts on the cost, weight, complexity, and reliability of high
energy chemical laser systems.

2. SCHEDULE CHANGES: None
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3. COST CHANGES: Massive funding reductions in FY93 and FY94 have
resulted in extensive schedule stretching in all chemical laser
programs. Schedule impacts will be significant, but are as yet not
fully determined.

F. PROGRAM DOCUMENTATION:

G. RELATED ACTIVITIES:

0 1301 Free Electron Laser PE No. 0603217C
0 1303 Neutral Particle Beam PE No. 0603217C
0 1305 Target Acquisition, Tracking and

Pointing PE No. 0603217C
0 1307 Directed Energy Demonstrations PE No. 0603217C
0 2204 Directed Energy Weapons Concept

Definition PE No. 0603217C
There is no unnecessary duplication of effort within SDIO or the DoD.

H. OTHER APPROPRIATION FUNDS: None
I. NTERNATIONAL COOPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:

Continuous wave SBS Demonstration

Autonomous Beam Train Alignment Demonstration
ALI Facility Complete

High Power HF-Overtone Demonstration

ALI High Power Demonstration

High Power HF-Overtone Demonstration

D0 QOO0
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PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993
RESQURCES: ($ in Thousands)
Project Title: Neutral Particle Beam Technology
FY1992 FY1993 FY1994 Total
Program Name: Actual Estimate Estimate Program
FOT DEM/VAL 75,020 39,226 25,577 Continuing

BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The Neutral Particle Beam (NPB) project exploits the capability of
stream of atomic particles to penetrate into a target (1) to provide
ethal energies and/or (2) to induce signatures that permit discrimi-
ation. Such a beam is capable of effecting kill of ballistic missiles in
he boost, post-boost, and midcourse phases. The NPB project has a tech-
ology development segment, a ground-based technology integration segment,
nd a space experiments segment. Together, these segments address the key
echnical and system issues associated with the feasibility of deploying
n NPB system capable of lethal intercept as well as midcourse discrimi-
ation. The technology development segment concentrates on developing
nabling technologies for the ground and space experiments and initially
eployable NPB systems. In the ground-based integration experiments, the
ccelerator Test Stand (ATS) was used to integrate and test low energy
omponents; the Ground Test Accelerator (GTA) is the primary test bed for
nitial NPB system development and also for advanced technologies such as
igh brightness ion sources, advanced neutralizer development, and
icquisition, Tracking, Pointing and Fire Control (ATP/FC); and the
ontinuous Wave Deuterium Demonstrator (CWDD) examines high duty factor
nd deuterium operation at low energies. The NPB space experiments
ddressing key issues not possible to resolve on the ground include Beam
xperiments Aboard a Rocket (BEAR, flown in July 1989), which addressed
asic space operability questions, and an orbital NPB space experiment
NPBSE), which will demonstrate integrated performance against a distant
arget using innovative approaches to lower cost and enhanced performance.

§

T ke )

e T Mo )

PROGRAM_ACCOMPLISHMENTS AND PLANS:

Conducted initial operation of GTA DTL accelerator.

Demonstrated CWDD ion source operation.

Conducted PDR on space-qualified ion source and NPBSE.

Conducted neutralizer foil space experiment.

Assemble GTA 24-MeV accelerator; complete advanced optics design.
Demonstrate initial operation of high duty factor RFQ on CWDD.
Continue NPBSE design.

OO0 00000
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Conduct CDR on solid state RF amplifier design.
gggduct visits in Russia and US for planning a joint

SE.
Complete CWDD through the RFQ; decision on termination of DTL.
Commission GTA 24-MeV accelerator.
Conduct revised PDR on NPBSE, possibly with Russian
participation.

Program Plan to Completion: This is a continuing program.
WORK PERFORMED BY:

Major Contractors:

Argonne National Laboratory

Culham Laboratory

Grumman

Hanford Engineering Development Laboratory
Lawrence-Berkeley Laboratory

Los Alamos National Laboratory

McDonnell Douglas

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None

SCHEDULE CHANGES: None
COST CHANGES: CWDD RFQ slip 1 year; CWDD DTL indefinite hold;

NPBSE launch slip 2 years; GTA optics slip 3 years

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:

1305 Acquisition, Tracking, and Pointing PE No. 0603217C
2204 DEW Concept Definition PE No. 0603217C

Activities in this program element are closely coordinated with

activities in the other SDIO program elements. There is no unnecessary
duplication of effort within SDIO or the DoD.
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QTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: Yes

MILESTONE SCHEDULE:

CWDD RFQ Operational

GTA 24 Accelerator Operational
Revised NPBSE PDR

Power module tests complete



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1304

PE Titwe Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993

A. RESOURCES: ($ in Thousands)

Project Title: Nuclear Directed Energy Technology
FY1992 FY1993 FY1994 Total

Proqram Name: Actual Estimate Estimate Program

FOT DEM/VAL 4,817 0 0 Completed

B. BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

Nuclear Directed Energy Weapon (NDEW) concepts offer the promise of
undamental improvements in defense technology, including high brightness,

ative lethality mechanisms. Development of NDEWs was pursued to provide
base of knowledge concerning such weaponry that would permit the U.S. to

éarge lethal volume, multiple simultaneous target engagement, and alter-

etter judge potential Soviet capabilities, and to provide the basis for
ground based or pop-up U.S. NDEW capability should it be needed at some
oint for Strategic Defense System (SDS) follow-on phases. The NDEW

evelopment in concert with underground nuclear tests and related
aboratory experiments. A DoD and DOE cooperative program conducted
ission analyses and explored systems engineering concerns.

Technical capabilities were developed within this project to enable

iesearch path was focussed on a program of theoretical and computational

q

xtremely precise measurements of high performance coatings on mirrors
mployed in high-energy laser weapon systems. This work supports
jevelopment and validation of hardened coatings for space laser systems.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Prepared for Underground Test {UGT) of NDEW physics.
0 Demonstrated dielectric coating measurement capability.

Program Plan to Completion: SDIO participation ended in FY 1992.

WORK PERFORMED BY:

Major Contributors:
Lawrence Livermore National Laboratories
0 Naval Research Laboratory

o

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

1. TECHNICAL CHANGES: None

2. SCHEDULE CHANGES: The planned UGT will not occur due to a change
in US UGT testing policy.

3. COST CHANGES: None

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES:
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1304
PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993
0 1502 Lethality and Target Hardening PE No. 0603217C
There is no unnecessary duplication of effort within SDIO or the DoD.
H. OTHER APPROPRIATION FUNDS: None
I. INTERNATIONAL COQPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:

] Prepared for UGT of NDEW physics
0 Demonstrated Precision Multilayer Dielectric
Coating Measurement capability
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FY1994 RDTAE DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1305
PE Title: Follow-On Technologies Budget Activity: 02

Advanced Technology
Development
April 1993

RESQURCES: ($ in Thousands)
Project Title: Acquisition, Tracking, Pointing and
Fire Control Technology

FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

FOT D
B.

EM/VAL 60,106 20,867 10,597 Continuing
BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

Acquisition, tracking, pointing and fire control (ATP/FC) efforts
will advance the technologies required to perform critical functions for
all candidate DEW concepts to be used in GPALS and TMD follow-on
architectures. These functions include acquiring, identifying, and
prioritizing the targets to be engaged, precision tracking of each target,
selecting and establishing the line-of-sight to the target aimpoint,
holding the beam on the aimpoint, assessing the results, and reinitiating
the sequence to engage a new target. ATP/FC technologies are required for
both boost-phase destruction and midcourse interactive discrimination
missions. Efforts within the ATP/FC technology base address major
tracking/pointing component performance issues, and the development of
technologies for advanced ATP/FC experiments through the Advanced DEW
Active Precision Tracker (ADAPT) program. Studies are in progress to
define experiments that integrate ATP/FC with weapon concept experiments
in the space-based and airborne laser and NPB projects. A series of field
experiments with payloads on high altitude balloon platforms will obtain
critically needed phenomenology data and build upon technology base
products to demonstrate all the tracking and functional integration needed
to control single target engagements.

PROGRAM ACCOMPL ISHMENTS AND PLANS:

0 Completed special study within ADAPT effort, identifying potential
ATP upgrades for the StarLITE space experiment.

0 Completed collection of UV phenomenology data using the UVPI sensor
on the LACE spacecraft.

0 Completed Preliminary Design Reviews of balloon-borne tracking
experiments and piatform development (HABE/KESTREL).

0 Delivered two solid state illuminator laser laboratory brassboards
for performance testing.

0 Issued final report for the Relay Mirror Experiment (RME)

0 Completed CDR and began fabrication of developmental 3 axis inertial
referenced unit (IPSRU).

0 Complete Critical Design Review for HABE.

16¢




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1305
PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993

(= =]

00000

[V S

Complete LACE spacecraft operations; issue a final report.

Conduct first field tests with high altitude balloon-borne payloads
(HABE/KESTREL). (KESTREL terminated after first field test due to
funding). Perform first passive data collection test with HABE.
Complete fabrication, assembly and test of first 2 AXIS IPSRU.
Start modifications for 3 AXIS flight qualifiable IPSRU.

Complete a Timited performance, closed loop demonstration of active
control of structural disturbances on the SPICE test bed. Terminate
project due to funding.

Complete ADAPT Ops Requirements Review.

Compiete ADAPT special study and 1ab experiments on High

Power Shared Optics.

Continue HABE balloon-borne ATP experiments program.

Deliver first IPSRU unit to balloon-borne ATP experiments program.
Complete development of flight illuminator for HABE balloon
experiments.

Program Plan to Completion: This is a continuing program.
WORK PERFORMED BY:

Government :
Phillips Laboratory
Lawrence Livermore National Laboratory

Major Contractors:
LMSC

Martin Marietta

GRC

TASC

Logicon/RDA

CS Draper Laboratory

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None

SCHEDULE CHANGES: None
COST_CHANGES:

0 R2P2 retargeting experiments and simulator operation
drastically curtailed.



FY1994 RDTXE DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1305
PE Title: Follow-On Technologies Budget Activity: 02
Advanced Technology
Development
April 1993
] ALTAIR space experiment project terminated; replaced with HABE
balloon experiment program. ATP/FC functions to be tested at
reduced performance levels and fidelity.
0 SPICE structural control project technical goals reduced from
100:1 disturbance attenuation to 40:1. Project terminated
after closed loop tests.
0 KESTREL project terminated.
0 HABE project schedule slipped approximately 9 months for first
hardbody handover.
0 ADAPT study schedule stretched, prematurely reduced to one
contractor.
F. PROGRAM DOCUMENTATION:
G. RELATED ACTIVITIES:
0 1206 Advanced DE Weapons PE No. 0603217C
0 1301 Free Electron Laser PE No. 0603217C
0 1302 Chemical Laser PE No. 0603217C
0 1303 Neutral Particle Beam PE No. 0603217C
o 1307 DEW Demonstration PE No. 0603217C
o 2204 DEW Concept Definition PE No. 0603217C
0 3302 National Test Bed PE No. 0603218C
There is no unnecessary duplication of effort within SDIO or DoD.
H. OTHER APPROPRIATION FUNDS: None
I. INTERNATIONAL COOPERATIVE AGREEMENTS: None
J. MILESTONE SCHEDULE:

0 Complete Test Solid State Laser illuminator
brassboards

o Compiete Low Authority Control (LAC) SPICE test/
issue report

0 Complete LACE satellite operations

0 Complete fabrication of 1st 2 AXIS IPSRU

0 Begin High Altitude Balloon Experiments

(HABE)

0 Complete modification for 1st 3 AXIS IPSRU



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1307
PE Title: Other Follow-on Systems Budget Activity: 02

Advanced Technology
Development
April 1993

RESOURCES: ($ in Thousands)
Project Title: DE Demonstrations

FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program
0

FOT DEM/VAL
B.

18,188 4,862 Continuing
BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

The Aircraft Based Laser (ABL) is a directed energy weapon concept
for theater missile defense. The speed of light capability of the laser
weapon may allow the ABL to destroy theater missiles during boost phase at
long range, providing a boost phase defense layer that does not require
overflight of enemy territory. Destroying theater missiles during boost
phase provides many advantages. The missile is most vulnerable during
this phase of flight. It is easy to detect and track the plume from the
burning rocket engine. The defense system only has to deal with a single
target during boost phase since it is not practical to deploy decoys or
submunitions during this phase of flight. Experiments and analysis
leading to an understanding of the operational effectiveness of this
concept are performed.

A second effort within this program is studying the feasibility of
scaling the diode-pumped solid state laser (DPSSL) to levels adeguate for
airborne weapon applications. Russian technology is being evaluated to
assess the possibility of a joint program to exploit their past invest-
ments in directed energy weaponry.

A new start is also included here. It is a series of antiship
missile defense tests using the MidInfrared Advance Chemical Laser
(MIRACL) and Sealite Beam Director (SLBD) at White Sands. This is a
jointly funded SDIO/US Navy/United Kingdom Royal Navy effort.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Analysis of the technologies required for the airborne laser as well
as mission analysis for the concept were performed under PE No.
0603216C (Theater Missile Defense). Measurements to characterize
the upper atmosphere turbulence effects on the laser beam were
started from both aircraft and balloon platforms. Ground based
atmospheric compensation experiments were begun using adaptive
optics hardware developed under both the SDIO and Air Force ground
based laser technology programs.
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FY1994 RODT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1307
PE Title: Other Follow-on Systems Budget Activity: 02
Advanced Technology
Development
April 1993
0 Examination of ground and ship-based theater DEW concepts continued,
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and plans for implementing programs leading to their evaluation and
weaponization were refined.

Continue atmospheric measurements from aircraft and balloons begun
in FY 1992.

Continue mission analysis, performance analysis, and engineering
trade studies for theater DEW concepts.

Continue ground based atmospheric compensation experiments.
Initiate Airborne Atmospheric Compensation and Tracking (AACT)
program.

Complete cooperative beacon ground based atmospheric compensation
experiments.

Conduct planning for joint solid state laser development effort with
Russia.

Conduct cooling experiments for diode pumps and glass laser slabs.
Initiate phase conjugation experiments at high power levels.
Initiate static lethality tests on selected missiles at WSMR.
Conduct safety assessments, and. develop test plans, for selected
missile targets at WSMR.

Continue atmospheric measurements.

Complete uncooperative beacon ground based atmospheric compensation
experiments.

Begin airborne atmospheric compensation and tracking experiments
using cooperative beacon.

Complete demonstration of mist cooling.

Complete one of six giass slabs for scaleup demonstration.
Initiate fabrication of diode pump arrays. :

Initiate high-energy laser missile intercept testing at WSMR.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

Air Force Phillips Laboratory
Lincoln Laboratory
Livermore National Laboratory
Various Contractors

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: None
SCHEDULE CHANGES: None



FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603217C Project Number: 1307
PE Title: Other Follow-on Systems Budget Activity: 02
Advanced Technology
Development
April 1993

3.  COST CHANGES:

o Postpone airborne atmospheric measurements

Delay AACT program 1 yr - delays airborne compensated imaging
experiment 1 yr

Delay concept development contracts 1 yr

Fewer balloon measurements

Slowed ground experiments

Slowed analysis & modeling

=]
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PROGRAM DOCUMENTATION:
G. RELATED ACTIVITIES:

1301 Free Electron Laser PE No. 0603217C
1302 Chemical Laser PE No. 0603217C
1305 ATP/FC PE No. 0603217C
1206 Advanced TMD Weapons PE No. 0603216C
3647 High Energy Laser Technology PE No. 0603605F
here is no unnecessary duplication of effort within SDIO or the DoD.

-0 0000

H. ~ OTHER APPROPRIATION FUNDS: None.
I. INTERNATIONAL COOPERATIVE AGREEMENTS: None.

J. MILESTONE SCHEDULE:

Complete cooperative beacon ground experiments
Install wavefront sensor on aircraft

Compiete design for diode-pumped scale-up demo.
Compiete uncooperative beacon ground experiments
Airborne cooperative beacon experiments

Complete phase conjugation tests

Complete test of first module for DPSSL scale-up
Complete missile intercept testing at WSMR
Aircraft based wavefront sensor measurements
Laser scaling demonstrated

Airborne uncooperative beacon experiments
Complete fabrication and test of scale-up solid
state device

Worldwide atmospheric database completed
Airborne atm comp & tracking experiments complete
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1403
PE Title: Limited Defense System Budget Activity: 03

Strategic Programs
April 1993

RESOQURCES:: ($ in Thousands)
Project Title: Computer Engineering

FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

LDS DE
B.

IM/VAL 704 3,600 0 Continuing
BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:

This effort provides support and technologies required for advanced
Command, Control and Communication (C3) concepts. Three distinct efforts
are defined. The first develops a highly reliable space borne multi-
processor computer architecture by concentrating on the ways processors
can be connected together, rather than on developing the processors them-
selves. This first effort consists of two technology tasks: an Advanced
Information Processing Systems (AIPS) able to meet reliability require-
ments; and a Very High Speed Integrated Circuit (VHSIC) muitiprocessor
development effort. This effort results in a technology base for
connecting radiation hardened 32-bit computers into a multiprocessor con-
figuration, and for efficient configuraton of generic VHSIC Spaceborne
Computers {(GVSC). The second effort demonstrates and baselines current

national command and control capabilities available with missile early
warning radars. It does this by observing a tactical missile launch at
White Sands Missile Range, NM. An early warning radar is cued to a search
area by a satellite early warning system. Once the early warning radar
tracks the target vehicle, it cues a surrogate tactical fire control
radar. All tracking information will be made available to the National
Test Facility for simulation. The last task supports new command and
control architectures and multilateral experiments necessary for a
proposed joint U.S.-Russian ballistic missile defense program. This task
is accomplished by confidence building tests and experiments, emphasizing
computer simulation of possible command arrangements.

PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Completed AIPS Proof of Concept.
0 Completed authenticated protocol development for distributed fault
tolerant systems.

] Initiated development of fault tolerant network protocols for
optical systems.

0 Implemented ATAMM on advanced SDI0 multiprocessors (e.g., GVSC).

0 Demonstrate fault tolerant architecture.

0 Conduct PAVE PAWS early warning radar tracking experiment.

0 Hold U.S.~Russian computer simulation workshop.

0 Begin procurement of RH-32 computers for multiprocessor
configuration,

0 Procure 2 - RH32 Processors for multiprocessor implementation.

Program Plan to Completion: This is a continuing program.

v o175




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1403

PE Title:
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Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

WORK PERFORMED BY:

NASA, Langley Research Center
Draper Laboratories

01d Dominion University

1BM Federal Systems

Xontech Inc.

Defense Technology Institute
Los Alamos National Laboratory

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: Termination of funding precludes adaptation of
AMOS to the RH-32 multiprocessor and completion of a 4 processor
architecture

SCHEDULE CHANGES:  None

COST CHANGES: None

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES: Supports all SDI projects emplioying space-based
and ground-based processors. There is no unnecessary duplication of
effort within SDIO or DoD.

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COOPERATIVE AGREEMENTS: None

MILESTONE SCHEDULE:

Implement ATAMM on GVSC architecture

Develop authenticated protocol for distributed
fault tolerant systems

Demonstrate high throughput/high reliability mode
Complete AIPS Proof of Concept Demo
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FY1994 ROT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1405

PE Titlle: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

A. RESOURCES: ($ in Thousands)

Project Title: Communications Engineering
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

LDS DEM/VAL 10,322 12,205 10,037 Continuing

B. BRIEF DESCRIPTION OF MISSION REQUIREMENTS AND SYSTEM CAPABILITIES:

Develop communications technology to support operational require-
ments for defensive systems. Develop communications components, both
radio frequency (RF) and laser communications, for space-to-space, space-
to-ground, and ground-to-space links. Efforts to define requirements for
space qualification and radiation hardness of extremely high frequency
(EHF) components needed for robust communications are included.

PROGRAM ACCOMPL ISHMENTS AND PLANS:

[=]

Demonstrated 60 GHz Phase Array Subarray.

0 Demonstrated radiation hardened 60 Ghz transmitter and receiver

components in rigorous radiation tests.

Initiated reliability testing of 60 Ghz power amplifier devices.

Completed 60 Ghz synthesizer program.

o Initiated development of 20/44 GHZ Phased Array for ground station
insertion.

] Initiated development of digitally programmable modem to implement
waveforms and interoperate with existing military communications
systems.

0 Completed lightweight Lidar/Comm dual mode laser breadboard.

oo

0 Completed high power broad area MOPA laser diode.

] Delivered liquid crystal lens and open loop lasercomm receiver
components to Rome Labs for testing.

] Awarded advanced adaptive networking contract.

0 Deliver 5-Watt, 60 Ghz Solid State Power Amplifier.

0 Deliver integrated EHF transceiver brassboard.

0 Integrate radiation hardened 60 Ghz transceiver and test for

radiation survivability.
0 Demonstrate power and modulation of MAG-MOPA laser diode.
0 Delivered radiation hardened CCD design rules and Acousto-Optic beam
steerer.
0 Completed advanced adaptive networking development.
0 Complete seeker data compression breadboard.
0 Initiate BAA aimed at advanced 60 Ghz power ampiifier and agile
aperture technologies.
Complete design of miniature high data rate telemetry system for KKV
testing.
Initiated design of EHF communications flight test package.
Increase power output from broad area MOPA laser diode.
Complete space qualifiable 20 Ghz SSPA procurement.
Complete second integrated 20/44/60 Ghz transceiver breadboard.
Deliver 20 and 44 Ghz ground based phased array antenna ADMs.
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 140§

PE Title:
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Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

Deliver programmable digital modem brassboard.

Demonstrate radiation hardened integrated 60 Ghz transceiver in
radiation tests.

Demonstrate composite high speed, high power, long 1ifetime MAG-MOPA
laser diode.

Continue development of 60 Ghz agile aperture/advanced solid state
power amplifier concepts.

Complete life testing of 60 Ghz MMIC power amplifiers.

Integrate EHF components for flight test of EHF crosslinks.
Continue networking design for large satellite constellations.
Complete and flight test miniaturized telemetry breadboard for high
data rate seeker applications.

Program Plan to Completion: This is a continuing program.

WORK PERFORMED BY:

NASA, Langley Research Center
USAF Rome Laboratories
Spectra Diode Laboratories
Sandia National Laboratories
MIT/Lincoln Laboratories
Thermo Electron Technologies Corporation
Harris Corporation

TRW

MITRE

Stanford Telecom

Kodak

COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:

TECHNICAL CHANGES: WNone

SCHEDULE CHANGES: None

COST CHANGES: 50% reduction of FY94 budget precludes some

advanced technology starts and reduces amount of effort which can be
applied to integrating and testing components inte a flight test
package. :

PROGRAM DOCUMENTATION:

RELATED ACTIVITIES: This project supports all SDI projects

requiring advanced communications component technologies for space
communications. There is no unnecessary duplication of effort within SDID
or the DoD.

OTHER APPROPRIATION FUNDS: None

INTERNATIONAL COQOPERATIVE AGREEMENTS: None

MILESTONE SCHEDULE:




FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1405
PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

High Power MOPA Laser Diode Demo

60 Ghz solid state amplifier ADM
Acousto Optic Transceiver Breadboard
MMIC EHF Transceiver Brassboard

EHF Transceiver Radiation Testing
MMIC EHF Transceiver Brassboard #2
5W 60 Ghz SSPA

Programmable Flexible MODEM PDM Demo
44/20 Ghz Ground Entry Point Antenna Complete
Subminiature Telemetry Phototype

60 Ghz Component Flight Test

EHF Flight experiment
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Preject Number: .1501

PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

A. RESOURCES: ($ in Thousands)

Project Tit]e: Survivability Engineering & Demonstrations Project
FY1992 FY1993 FY1994 Total

Program Name: Actual Estimate Estimate Program

LDS DEM/VAL 57,292 25,367 19,533 Continuing

SBI DEM/VAL 4,700 0 0 Continuing

B. E RIPTION O S UIRE: ND SYSTEM CAPABILITIES:

Develops and demonstrates survivability technologies to ensure that
National Missile Defense (NMD) elements can perform their mission in all
expected environments. Approaches include: studies/ analyses; Above-
Ground and Under-Ground Effects Testing (AGT/UGET); Survivability
Enhancement Option (SEQ) Development; and operability demonstrations.
Technologies will be available for incorporation into NMD elements at EMD.
Demonstrations will provide necessary risk reduction evidence to support
milestone decisions.

C. PROGRAM ACCOMPLISHMENTS AND PLANS:

0 Designed and fielded Hunters Trophy (HT) UGET {electronics piece-
- parts, baffle materials, lens/filters materials, FPA/Dewar assembly,

cryogenic and room temperature materials).

] Conducted AGTs (hardened electronics, baffle materials, integrated
60GHz transceiver).

0 Established initial electromagnetic environmental effects (E3)
criteria for all LDS ground based elements.

] Developed and tested GSTS Operation in a Nuclear Environment (OPINE)
track and discrimination algorithms.

0 Evaluated emerging RF mitigation material for optical sensors.

0 Compieted concept development of high fidelity RF channel emulator.

0 Compieted initial integration of environment and response models
into Level 2 System Simulation (L2SS) and Surveillance Test Bed
(STB).

0 Developed initial Electronic Data/Guidelines for  Element
Survivability (EDGES) for Exoatmospheric interceptors.

0 Completed design and partial fabrication of hardened data processor
test article (AHAT).

0 Assessed threat and SEOs on BE mission accomplishment.

0 Planned hardware/software preplanned survivability improvements that
facilitate growth to GPALS.

o Complete EDGES Version 1.0 for interceptor contractors.

0 Identify candidate RF-hardening technology for sensors and
communications.

0 Demonstrate no-upset computer technology for interceptors.

()} Complete IR Filter Radiation Hardness Technology Tests.

0 Develop and demonstrate High Altitude Electromagnetic Pulse (HEMP)
hardening technology for the GBR transmit/receive modules.

0 Identify and test RF/HPM sensor Proof-of-Principle SEOs.
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FY1994 RDTAE DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: .1501

PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993

o Perform IMU and UV/VIS detector susceptibility measurements and
provide RF mitigation technologies and laser technologies.

0 Analyze data from the Hunters Trophy UGT seeker component tests and
provided nuclear survivability design guidelines to system
designers.

o Define near/far term survivability technology goals as a function of
LDS element program plans.

0 Develop SEO goals as a function of LDS threat evolution and
introduction.

0 Use PORTS/INETS/KHILS to conduct HWIL assessments of survivable
optics designs, debris-mitigation, and background mitigation.

0 Conduct INETS operation in a nuclear environment SEO demonstrations
for GBR, ROC-COMM, and GBI.

] Complete analysis of baffle response data and FPA response
experiments from Hunters Trophy UGET.

0 Complete a GBI specific version of Electronic Data/Guidelines for
Element Survivability (EDGES) to transfer SEOs to interceptor
contractors.

] Develop Unified Electromagnetic Effects (UEME) guidelines for fixed
facilities, joint project with DNA.

] Verify no-upset radiation-hardened computer designs using AGTs.

0 Conduct soft x-ray assessments to technology telescopes (LATS).

0 Deliver preliminary BE assessments of RF, Tlaser, and nuclear
susceptibility.

) Develop. nuctear and laser hardening technologies in concert with
Brilliant Eyes Prime contractors.

] Develop Radar Environments Status Assessment (RESA) model.

] Develop/upgrade propagation effects and GBI 1ink response models for
ground entry point (GEP).

0 Provide E3 Requirements Board support to all NMD elements; includes
criteria development.

0 Deveiop low noise FPA test fixture tech/test emerging FPAs.

0 Assess and validate radar track, discrimination, and kill assessment
performance SEOs in hostile (Nuclear and RF) environments.

0 Develop radar SEOs to mitigate hostile environments.

0 Provide survivability experts to the concurrent engineering process
to assist NMD prime contractors with SEO design implementation and
hardened parts selection for GBR, BE, ROC-COMM, and GBI.

] Provide completed RF survivability design guidelines to system
elements. )

Program Plan to Completion: This is a continuing program.
D. WORK PERFORMED BY:

0 Air Force Space and Missile Systems Center, Phillips Laboratory,
Wright Laboratory

0 United States Army Space and Strategic Defense Command

0 United States Army Research Laboratories

0 Defense Nuclear Agency
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FY1994 RDT&E DESCRIPTIVE SUMMARY

Program Element: 0603215C Project Number: 1501
PE Title: Limited Defense System Budget Activity: 03
Strategic Programs
April 1993
E. COMPARISON WITH FY 1993 DESCRIPTIVE SUMMARY:
1. JECHNICAL CHANGES: Program revised because of schedules and funding.
2.  SCHEDULE CHANGES: Work delayed by funding constraints.
3. (coS ANGES: With a 70% reduction in FY 94 funding as compared to

FY 92 funding, this project has had severe technical and schedule
changes. Technical changes include: significant reduction in
verification testing of hardening concepts and technologies
including elimination of all participa